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THE MANUFACTURE OF THE HAMMOND TYPEWRITER. 

Prominent among the many industries which have 
grown. to large proportions within a comparatively 
short space of time is that which is devoted to the de- 
velopment and manufacture of the typewriter. This 
most useful, we might say indispensable invention, 
which was at first regarded as nothing more than an 
interesting toy, now gives employment to many thou- 
sands of operatives, and entails a heavy investment of 


eapital in numerous large and thoroughly equipped | 


internal construction, and the infinite care and nicety 
of adjustment that enter into its manufacture, may 
not be so well known. We present in this issue a series 
of cuts which serve to show the leading details of the 
well known Hammond typewriter, and the various 
processes which are adopted in its manufacture. 

The Hammond is known as a “typewheel,” as dis- 





tinguished from the “‘typebar” machines. In the lat- 
ter, the type is attached at the ends of a series of bars, 
which are pivoted in a circular frame, each bar carry- 


factories. While the various forms of the typewriter, jing one letter and making its own impression upon 
the paper, which is placed centrally within them. 


and its busy “click,” are familiar to our readers, its 













1. Marking the location of the type. 2. Steel wheel, with type engraved. 8. Vulcanizing plant. 4. Vulcanite shuttle, showing steel web. 
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Smie\ 


hammer mechanism. 7. The Hammond typewriter complete. 
THE MANUFACTURE OF A TYPEWRITER. 


5. Original form of shuttle, in two parte 


the Hammond the position is reversed, the type being 
cast in one integral piece, called the type shuttle (Pig. 
|4), which is oscillated horizontally upon the outer 
|cireumference of an annular ring, called the anvil 
| (Fig, 6), the desired letter being brought into position 
in front of a hammer which, under the impulse of 
a spring, drives the paper against the type. The 
primary object of this arrangement is to secure perfect 
alignment and an uniform impression. 

The first object is gained by arranging centrally 
and rigidly within the machine a solid steel wheel, or 
annular disk, called the anvil, This is held in position 
by a central vertical shaft or pin, which snugty 
gages an accurately drilled hole in the transverse bar 
of the anvil. On the outside of this wheel and fitting 
snugly against its face is a vuicanite shuttle (Pigs. 4 
and 6), upon which is formed (Pig. 4 the whole of the 
type which is to be used. On the inside the shuttle 
is provided with a thin steel web, whieh is passed 

(Continued on page 151.) 
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6. Detail view of type ber and 
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A moot. 


5° nary trade mark has no necessary relation to invention 


ithe element of originality, while a trade mark does 
16 | not necessarily embody that idea, but is generally 


| It is hoped that this bill will receive the good treat- 
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PENDING TRADE MARK LEGISLATION. 

One of the chief annoyances in the way of the regis- 
tration of trade marks is the rather foolish and anne- 
cessary requirement that the applicant should make 
declaration, when applying for registration, that tbe 
goods upon which the mark is stamped are used in 
commerce with a foreign nation or an Indian tribe, 
This is one of the anomalous requirements of the other- 
wise admirable statutes now governing the registra- 
tion of trade marks. It frequently happens that the 
applicant has extensive trade relations between the 
States, but engages in no foreign commerce. He is, 
therefore, in no position to procure the protection 
granted by the trade mark laws, and before bis mark 
will be registered it is necessary for him to practice 
what may be called a pious fraud, and ship some 
goods for sale to Canada or some other neighboring 
| State, whereby he becomes qualified and can sub- 
|seribe to the required declaration. Such a practice is 
objectionable and the cause for it should be removed. 
The commerce between our States is now so enormous 
that there is no reasou why those engaged in such 
trade should not receive the same recognition before 
the Patent Office that is accorded to those whose special 
trade leads them into the channels of foreign com- 
i'meree. With a view to remedying this feature of our 
present law, a bill bas been introduced into the Senate, 
and is now in the hands of the Committee on Patents, 
| which seems to possess much merit. 

Senate bill No. 1627, the one alluded to, is to amend 
the present trade mark act so that it shall be applica- 
ble to trade marks used in commerce “among the 
several States,” 

The old trade mark act of July 8, 1870, based on the 
‘patent and copyright clauses of the Constitution, at- 
| tempted to provide broadly for the registration of any 
| lawfal trade mark. This the Supreme Court of the 
| United States decided, in 1879, that Congress had no 
power to do under those clauses of the Constitution 
mentioned in said act. The power of Congress to en- 
act trade mark laws must, of course, be found in the 
federal Constitution. Such power, the court said, 
could not be found under the eighth clause of section 
eight of article one, which provides that Congress 
shall have power to pass laws * to promote the progress 
of science and useful arts by securing for limited times 
to authors and inventors the exclusive right to their 
respective writings and discoveries,” because an ordi- 


























or discovery. Both inventions and writings involve 


nothing more than an adoption of some device or word 
already in existence, as the distinctive symbol of the 
person using it. It does not necessarily depend upon 
novelty, invention, or discovery, but is founded simply 
upon priority of adoption. 

It therefore falls under the provision of the third 
clause of the same section. which provides that Con- 
gress shall have power to regulate “ commerce with 
foreign nations and among the several States and with 
the Indian tribes,” and the existing law is based on 
this clause, but very curiously omits any reference to 
commerce “among the several States.” This defect the 
present dil] aims to correct ; it recognizes that fact and 
is framed in reference thereto. It seems to be in ac- 
cordance with the requirements of the times, and is 
needed to protect a very large and important class of 
| trade marks which are iu use in commerce among the 
|several States, but which are not in use in Comu.erce 
with foreign nations or with the Indian tribes. 





| ment that it deserves at the hands of the committee, 
_ jae that it will be considered by them in such good 
| season as to enable it to be passed by the Senate be- 
| fore the session is too far advanced. 
There is another bill now before the Committee 
which is of a very different kind, and which belongs 
‘to that class of bill which appears at every session of 
every legislative body, and which, perhaps, serves to 
amuse its promoters and those having a sense of 
humor whose attention may have been called to it, 
waxy | Dat which generally and quite properly fails to emerge 
out of Committee. 
| House bill No. 4.349 has been introduced into 
Congress to create State trade marks. It provides 
that the Governor of any State or Territory of the 
United States or the commissioners of the District of 
|Columbia may adopt a publie trade mark, each for 
his or their respective State, Territory, or District, and 
file a description and illustration of the same in the 
| Treasury Department of the United States. The Sec- 
|retary of the Treasury, upon receipt of said deserip- 
~ tion and illustration, and his fee of $25, is required to 
register the same and issue a certificate of registration 
whieb shall be received in evidence in all courts of the 
United States, and shall be conclusive proof of the adop- 
tion and registration of such trade mark. Every such 
| trade wark can be used only under and in accordance 
with such rules, regulations, and restrictions as may 
be provided by the laws of the State, Territory, or 
| District adopting and filing the same, and upon goods, 
' wanes and merchandise prodaced, grown or manufac- 
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tured therein, and upon packages and wrappers con- 
taining the same. To infringe such trade mark on 
goods, wares, or merchandise which are, or which are 
intended to be, for sale, shipment, consumption or use 
without and beyond the boundaries of such State, 
Territory or District is declared to be a misdemeanor, 
punishable by a fine of not less than one hundred 
dollars nor exceeding one thousand dollars, or impris- 
onment for not more than two years, or by both such 
fine and imprisonment. 

This bill is undoubtedly the outgrowth of the Till- 
man case. Our readers will remember thatthe history 
of that case was as follows: On July 15, 1898, Benjamin 
R. Tillman, Governor of South Carolina. on behalf of 
said State, filed an application in the Patent Office 
for the registration of the word ‘‘ Palmetto” asa trade 
mark used in the sale of intoxicating liquors. The ap- 
plication was refused by the examiner on the ground 
that a State of the Union is not within the terms of 
the law permitting the registration of trade marks, 
because it does not come within the designation of 
‘person ” or “ corporation ” used therein. On appeal 
to the Commissioner, the latter refused the application, 
holding that the State of South Carolina had no 
authorized sale of liquors outside its own limits. Till- 
wan then applied to the Supreme Court of the Dis- 
trict of Columbia for and obtained a mandamus to 
compel the Commissioner of Patents to register the 
trade wark as applied for. Thereupon the Commis- 
sioner of Patents appealed to the Court of Appeals of 
the District of Columbia, and that court reversed the 
judgment below and dismissed the petition on the 
ground that the trade mark applied for had not been 
lawfully used in foreign commerce. 

It will be noticed that in the pending bill the regis- 
tration of such State trade marks is made a part of 
the duty of the Secretary of the Treasury. He has no 
discretion in the matter. We do not approve of such 
provision. If a State is by statute to be entitled to 
register a trade mark, we see no reason why its appli- 
eation for registration should not be filed in the 
Patent Office, like the applications of “ persons” or 
“corporations,” and subject, like those, to being re- 
jected if found to be an infringement upon some mark 
previously registered. Should the act become a law, 
however, the courts will undoubtedly be called upon, 
sooner or later, to decide the power of a State to en- 
gage in foreign commerce for the purpose of revenue 
or profit. 

The passage of this bill would lead to endless con- 
fusion and litigation, as each State would be author- 
ized to make its own trade mark laws and there is no 
federal examination and supervision, as the Secretary 
of the Treasury is instructed to register State trade 
marks in spite of the fact that he may be aware that 
such registration may be a direct infringement of the 
trade marks of some prior applicant, whose rights in 
the premises the Secretary is summarily forbidden 
either to question or protect. 
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Burning Powdered Coal, 

Engineering contains a description of a process 
which has lately been brought out by Carl Wegener 
for utilizing powdered coal. The coal, which has been 
ground to pass through a 60 mesh screen, is fed into a 
hopper which is located in front of the furnace. At 
the bottom of the hopper isa grating, which can be 
agitated from 150 to 250 times to the minute, accord- 
ing to the rapidity of feed desired. The coal dust falls 
through the grate into the bend of an air supply pipe, 
which enters the furnace at the top of the furnace 
door. As it falls into this pipe it is met by the indaced 
draught and carried into the furnace. The interior of 
the furnace is lined with firebrick for a length of 10 or 12 
feet, and has in addition two firebrick bridges. There 
is no grate and there are no fire doors, so called, the 
combustion being watched through peep holes. A test 
was recently made in Berlin of a Cornish boiler, fired 
first by hand and again by the same coal in a powdered 
condition. The results show that the dry powdered 
coal evaporated from and at 212° 9°12 pounds of water 
per pound of dry coal, as against 6°48 pounds for solid 
coal, fed by band stoking. It was claimed that the 
poor condition of the grate is responsibie for the very 
low results in the latter case. The trial, however, 
shows good economy for the Wegener system. The 
grinding costs about 10 percent of the value of the coal. 
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A Luminous foresight for use ina bad light with 
guns of various kinds bas been patented in England 
by Mr. Winans. A tiny incandescent lamp, supplied 
with current froma simple form of battery concealed 
in the stock, is mounted within a shield at the muzzle 
of the gun, and a faint ray of light, caleulated to indi- 
eate the position of its source, is exposed in the direc- 
tion of the shooter’s eye, avd this is sufficient to enable 
him to obtain the required alignment with the back 
08 and with the target, be it animate or otherwise. 

The special application of the sight is for game shoot- 
ing at night and for service purposes, such, for instance, 
as the illamwination of a machine gun used against tor- 
pedo attacks during the night.—Army and Navy 
Joarnal. 
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An Expedition to Labrador, 
\n expedition bound for the interior of Labrador 
\| leave Philadelphia in June for the purpose of 
dying the Eskimo and collecting specimens of the 
una and flora of that region. \The party will be com- 
inded by G. H. Perkins and will consist of four 
udents of zoology, geology, botany and archwxology 
danumber of college students and others. Prof. 
-ank Rassell, curator of the University of Iowa, ae 
panies the expedition as archeologist. From St. 
.bn’s, Newfoundland, to Labrador, the trip will be 
ide in the ship Kite, which was formerly used by 
ir, Peary. At St. John’s, Newfoundland, this party 
Jl be joined by ten scientists sent out to explore the 
ast of Elsemere’s Land and will consist of a number 
scientists, including Dr. T. C. Mendenhall, Superin- 
dent of United States Coast Survey, General A, W. 
reely, J. W. Powell, Director of the United States 
:-ologieal Sarvey, Baron Adolf Erie Nordenskjold, 
the Royal Academy of Science, Sweden, Baron von 
‘\urmajeltseh, J. A. W. Grip, Envoy Extraordinary 
un Germany to Norway and Sweden. These per- 
sare sent out to explore the coast of Elsemere’s 
Land and also to discover traces of the ancestors of 
he Greenlanders, who, it is thought, came from that 
lace. Professor Hite, of the University of Pennsyl- 
vania, is the originator of the expedition. 
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An Exhibition at Innsbruck. 
Arrangements are now being perfected for the Inter- 
ational Exposition for Physical Education, Hygiene, 
ind Sport, which will be held in the town of Inns- 
bruck, Austria, from May to October, 1896. The expo- 
.ition will include exhibits from all the trades and in- 
dustries pertaining to the physical education of the 





crowing child and to the sports of the adult as well. | ing into a completely inert state, incapable of either 
in the first group will be shown objects which relate | respiring or assimilating before it is placed under the 
unfavorable conditions. —Gardeners’ Magazine. 


to the nutrition, care, and physical training of children 
from their birth to the age when schooling begins. 
lhe second group will be devoted to gymnastics, 
swimming, fencing, boats, sporting costumes, ete. In 
the third group are all kinds of outdoor and indoor 
yames, and the fourth group will be devoted to skating 
and children’s games, showing skates, sleighs, snow- 
shoes, roller skates, and toboggans. In group fifth will | 
be found exhibits which pertain to riding and driving, 
and besides models, plans, and representations of 
stables, all kinds of stable equipments. will be shown 
and models for racecourses will also be exhibited. The 
sixth group is of particular interest, as it is devoted to 
\ ling, and it is reported that there will be an interna- 
ioual contest between the manufacturers in all parts 
the world. The commission appointed for the 
United States includes many well known men who are 
interested in sporting affairs. 
a el - 

The Care of the Aged, 

When a man or woman passes seventy years of age, 
great care should be given to the conditions surround- 
ing him or her for the prolonging of life. The vital 
forees are greatly enfeebled at that period of life, and 
the powers of resistance in consequence of age are 
the weakest. A man of threescore vears and ten, and 
over, is like an old machine that by proper care given 
to its condition has been kept running many years, 
and is still able to do work, but its wheels and axles 
and pinions are much worn and are rickety, and if it 
should be pushed, even to a small extent, in excess of 
its dimmished powers, it breaks down and cannot be 
repaired, for every part of it is shattered. But if 
worked carefully and intelligently by a person who 
understands its condition and knows its capabilities, 
it can be kept in action a much longer time than would 
be possible if a careless engineer controlled it. In 
these fast times, however, it is generally not pro- 
fitable to husband the resources of an old machine. 
But this is not trae as regards our old men and women. 
[tis desirable to hold on tothem as long as possible, 
and if we can succeed in prolonging their lives five 
orten years, or more, it will greatly enhance our 
happiness.—Medieal Review. 
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Why and How Thread is Numbered, 

The question, ** Why is spool cotton numbered as it 
is, and why are the figures not used in regular order ?” 
is often asked, says the Boston Journal of Commerce. 
The explanation is this: The numbers on the spools 
express the namber of “ hanks” which are required to 
wind a pound, The very finest spinning rarely exceeds 





Scientific American, 


Seience Notes, 

Botanic Gardens.—The Berlin paper Kuhlow’s says: 
‘ Of botanie gardens France has 22, Germany 35, Great 
Britain and Ireland 11, the Indian empire 9, Italy 22, 
Russia 14, New Zealand 8, the United States 5. It 
is said that the finest botanical gardens in the world 
are situated in the islands of the Azores. When 
Portugal was at its prime in the great office of discov- 
ering the world, a rage for botanical specimens was 
current among all interested in the maritime adven- 
tures of those interesting days. The climate of the 
Azores lends itself particularly tu the growth of the 
products of almost every land. The result is a series 
of magnificent botanical gardens in those summer 
islands, where may be seen nearly every tree and plant 
known to the early navigators.” 

The latent life of seeds has been investigated by M. 
C. De Candolle, and he has come to the conclusion 
that in their latent life seeds pass through a period of 
suspended animation (vie ralentie) in which all the 
functions of the protoplasm are quiescent, but from 
which they revive when again placed in conditions 
suitable for germination. This period of suspended 
animation may extend over an indefinite time, prob- 
ably through a long series of years, and the seeds may 
during this period be subjected to a very low temper- 
ature without losing their vitality. In the case of 
wheat, oat, and fennel, the temperature was reduced 
as low as minus 30 degrees C., and the experiment was 
repeated as wany as one hundred and eighteen times 
on the same seeds without injurious effects; the 
greater number of the seeds of the sensitive plant, 
however, succumbed to this temperature, and nearly 
all those of Lobelia crinus. The immunity from injury 
| appears to depend on the protoplasm of the seed pass- 











Prof. Mark W. Harrington, late Chief of the United 
States Weather Bureau, and who is now president of 
the University of Washington, intends to establish a 
department of terrestrial physics and geography in 
the university. 

Prof. Sollas, F.R.S., will leave England shortly for 
Sydney, Australia, to take charge of an expedition to 
make deep borings in a coralatoll. The Royai Society 
contributes about $4,000 to the expense fund and the 
British government has placed a gunboat at the dis- 
posal of the party. The scene of operations will be 
Funifuti, in the Central Pacific. 

Dr. Kruegger, of Charlottenburg, Germany, finds 
that the combustion of acetylene is improved by being 
mixed with an equal volume of carbon dioxide. The 
consumption is about 0°053 cubic foot of each gas per 
amyl-acetate unit, or say 0°06 cubic foot per candle. 

A writer in the Popular Science Monthly has noted 
that on the basis of an average salinity of 34¢ per cent 
in the 290,700.000 cubie miles of water which make up 
the oceans there are 90,000,000, 0 10,000,000 tons of salt, 
equivalent to 10,173,000 cubic miles of salt. This is 
sufficient to cover the land of the earth to a depth of 
1,000 feet. 

MM. Troost and Ouvrard,in the Comptes Rendus, 
state that if an electric current be passed through a 
mixture of nitrogen, argon and helium in which. there 
is a sufficient quantity of fine magnesium wire in a 
Pliicker’s tube, the following phenomenon is noticed : 
When the temperature rises and the magnesium be- 
gins to volatilize, the argon and helium are absorbed 
and a nearly complete vacuum results. 

Prof. Roentgen,of Wurzburg, after a lecture which 
he had delivered on his new X ray photography, was 
invested with the Order of the Crown (Kronen Orden), 
second class, 

Austria has decided to combine with Germany in ap 
expedition to the South Pole. and Julius von Payer, 
the explorer of Franz Josef Land, has been asked to 
give up his expedition to northeast Greenland in order 
to take the command of it. 

The air is clear at Arequipa, Peru. From the ob- 
servatory at that place, 8,050 feet above the sea, a 
black spot, one inch in diameter, placed on a white 
disk, has been seen on Mount Charchani, a distance of 
eleven miles, through a thirteen inch telescope. 

It is announced that no fewer than four small planets 
were discovered on the night of January 7, two by M. 
Charlois, of Nice, and two by Dr. Max Wolf, of Heidel- 
berg. If all four are duly verified, the total number 
will be raised to 418. Perrine’s comet may be seen now 





300 hanks to the pound, while in the very coarsest 
‘here is about a half pound in each hank. The more 
common qualities, however, those from which sewing 
thread is usually made, run from ten to fifty hanks to 
the pound, and the spools on which it is wound are 
numbered from 10 to 50 in accordance. 





Pror. Raovurt, of Grenoble, has received the bi- 
ennial prize of $4,000 from the Académie des Sciences 
for his diseovery of the numerical ratio between the 
molecular weight of a substance and the difference 


in the morning, but its brightness as compared with 
unity on November 18 is greatly reduced. Dr. Lamp’s 
ephemeris for Berlin mignight on February 1 reads 
R. A. 19h. 40m. 50s. 8. Dee. 4° 41°6, brightness 0°29. 
The comet does not appear to have been observed in 
the southern hemisphere. 

Aluminum for Cooking Utensils.—A scientific in- 
vestigation was recently undertaken by the Iimperial 
German Health Bureau to inquire into the suitability 
of the use of aluminum for cooking utensils. They 
proved that aluminum is entirely free from communi- 





produced on the freezing poiut of the liquid that dis- 
solves it, as well as on the expansion of the vapors of | 
the liquid, 


eating to food any poisonous salt. sach as is given 
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into the system, two physicians, aged respectively 
twenty-six and thirty-five, volunteered to act as sub- 
jects. To each of these was administered daily with 
their lunch about fifteen grains of alaminum tartrate, 
for the period of one month. By the end of that time 
neither had lost flesh or appetite, nor felt the slightest 
discomfort. For cooking purposes, this metal seems 
to be peculiarly adapted, as it is a splendid conductor 
of heat, while it has also the advantage of being non- 
poisonous and non-corroding. 

In addition to bis other achievements in the domain 
of chemistry, Dr. Deninger, of Dresden, is now report- 
ed to have prepared carbon monosulphide, CS, pure 
for the first time, and finds that, instead of being, as 
described in the text books, an amorphous red solid, it 
is really a colorless gas. He prepared it by heating 
dry sulphide of sodium with chloroform, or, preferably, 
iodoform, in sealed tubes, to 180° C., the gaseous pro- 
ducts being made to bubble through aqueous caustic 
potash, which absorbed the sulphureted hydrogen, 
and the carbon monosulphide passed through unab- 
sorbed. By acting upon carbon disulphide with sediuw, 
in the presence of some aniline, the new gas was aise 
obtained. It is colorless and easily condensable to a 
clear liquid, which evaporates rapidly, and is extremely 
explosive. 

Sir John Lubbock describes an ant which can sup- 
port a weight three thousand timés heavier than itself, 
or equal in proportion to a man holding 210 tons by 
his teeth. 

——_—_—_——9+ 9 +e... 
Motor Carriages in Great Britain, 

A recent conviction for the illegal use of a horse- 
less carriage has been obtained in England. The 
owners of the carriage were sammoned for not carry- 
ing a flag in front of it. The defense contended that 
the prosecution was an absurdity. A fine of one 
shilling and costs was imposed. 

At a very early date an “International Horse and 
Horseless Carriage and Roads Locomotion Exhibition ” 


will be held within the great Crystal Palace building 
at Sydenham, London. From the present condition 
of things, automobile carriages cannot be run in Eng 


land on public highways, and in order that no delay 
should occur from this fact, the extensive grounds of 
the Crystal Palace, which is situated within five miles 
of the center of the metropolis, are to be utilized for 
trials and races of self-propelled vehicies. The exhibi- 
tion will be comprehensive in its scope and will be of 
great scientific interest. It will be divided into two 
sections. In the first will be things appertaining to 
animal locomotion, such, for example, as the primitive 
modes of transportation employed in former times, the 
ancient sledges, litters, palanquins, and otber wheei 
less conveyances which will gradually lead up to an 
interesting display of antique and medieval coaches 
and carriages. Modern coaching as weli will not be 
neglected. Turning to the engineering section, many 
of the interesting steam-driven carriages which ran 
upon English roads some sixty years ago are to be shown 
in connection with the steam, electric, and petroleum 
driven carriages of to-day. Accessories of various 
kinds for horseless carriages will aiso be exhibited. 
Mr. A. R. Sennett, A.MI.C.K., has accepted the 
post of honorary executive commissioner. 
Gas from Sawduet, 

There are several large lumber mills in Deseronto, 
Canada, and the town is partially lighted by gas ob- 
tained from sawdust from them. The sawdust is 
charged in retorts which are heated by a wood fire. 
The gas from these retorts passes into a series of coils 
and thence into the purifiers, which are similar to those 
used for coal gas. Lime is used as a purifying agent. 
The plant is not a very large one, and it only turns 
out 540 cubic meters of gas per day, for which about 
two tons of sawdust are required. A man and boy 
furnish all the labor needed at the works. The best 
quality of gas comes from resinous woods. One hun- 
dred kilogrammes of sawdust leave a residue of twenty 
kilogrammes of charcoal, and the gas in an ordinary 
burner, says the Engineering and Mining Journal, 
gives an illumination of about eighteen candle power. 
>+ere 





To MAKE ALUMINUM IN Norway.—The estate of 
Hafslund, near the great waterfall known as the 
Sarpsfos, between here and Goteborg, hus been ac- 
quired by a syndicate, chiefly consisting of German 
and American capitalists. The purchasers intend to 
form a large company with a large capital ip order to 
utilize the water power of the falls for electrical force, 
and establishing aluminum works on the sawe princi- 
ple as those now being constructed at the Falls of 
Foyers, in Scotland. The Sarpsfos is one of the finest 
falls in southeastern Norway, being 74 feet in beigh 
and 116 feet in width. 
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A MONUMENT to Francois Garnier, the explorer, 
whose murder at Hanoi ultimately brought abort the 
Tonkin expedition and the French policy of colonial 
expanaion, is to be set up midway between the Ob- 
servatoire and the Luxembourg Palace in Paris. The 








off by copper, tin, or lead. To make sure that no in- 


jurious effects need be feared if aluminum be taken 


seulptor is M. Puech. 








148 


| Scientific American. 








AN IMPROVED ELECTRIC SWITCH. 
illustration represents a simple and effective 


The 


ewitch which may be used as an ordinary switch and 
also as a cut-out for preventing the passage of an ex- 
cessive current to a particular portion of the circuit. 
The improvement has been patented by Henry B. 
Whitehead, of No. 57 Madison Street, Memphis, Tenn. 





WHITEHEAD’S ELECTRIC SWITCH. 


Fig. 1 represents a vertical and Fig. 2a horizontal sec- | 
tion of the switeh, whose base is of insulating ma- 
terial, recessed at the back to receive the electrical 


connections, while a cover fits over the working parts. 


stud ‘ting from the base is fulerumed a 


Un a pro} 
spring-actuated switch arm adapted to be engaged by 
a detent lever, while a spring tends to disengage the 


An 


a con 


from the arm. 


wire, 


detent lever 
a 


used as 


ex pans 


duetor, is arranged to normally 


hold the detent lever in engage- 


ment with the switeh arm, bat 


releases the lever when the wire 
is expand d by heat due to exces 
A key, 


ly embracing the lever, 
the 


sive current having a 
fork loos 
has a thambpiece 


cover, whereby the switch arm 


outside 


be released from the detent 
hand. 


1a’ 
lever and turned by 
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Keep Your Mouth Shut, 

The Family Doctor says that 
this is the secret of avoiding 
colds. The man or woman who 
comes out of an overheated room, 
especially late at night, and 
breathes through the movth, 
will either catch a bad cold or 
irritate the lungs sufficiently to 
cause annoyance and unpleas 
antness if people would just 
keep their moaths shut and 
breathe through their noses, this 
diffieulty and danger would be 
‘avoided Chillk are often the 
resuit of people talking freely 
while out of doors 
just after leaving 
a room full of hot 
air, and theater 
goers who discuss 
and laugh over 
the play on their 
way home are in 
viting illness It 
is, in facet. during 
youth that the 


greater number of 
mankind contract 
habit inflam- 
mation which 


or 


make their whole 
life a tissue of 
isorders. 
it is st 
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AN INSULATOR FOR ELECTRIC WIRES. 

To prevent the humming noise caused by the vibra- 
tions of electric wires when they are fastened to poles 
or other supports, the insulator shown in the illustra- 
tion has been devised and patented by Magin Riera, 
of Apartado 649, Havana, Cuba. Fig. 1 represents the 
insulator as attached to a support in use, Figs. 2 and 3 
showing its clamping pieces, and Fig. 4 its central 
elastic insulating portion, The contacting surfaces of 
the clamping members are concaved and convexed re- 
spectively, or have a wedge-shaped projection and a 
corresponding recess, and they inclose between thew 
an elastic filling slotted to about its center to receive 
the wire, the clamping pieces causing the split portion 
of the filling piece to closely hug the wire. 
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A PORTABLE DISINFECTING PLANT.* 


FRANCIS, PHILADELPHIA, PA. (M.A.8.".5.) 
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BY W. H. 





In military science it is an axiom to defeat and de- 
| stroy an army in detail; this is equally applicable to 
fighting contagious disease, and is attracting warked 
attention from sanitarians. Itis not the province of 
the mechanic to discuss or pass upon the microbe 
theory, cailing for disinfecting machines, but to apply 
practically, for everyday use, the facts which bacteri- 
ologists and doctors have proved to be true, 

At the December meeting of 1893 was presented a 
paper on ‘‘A Modern Disinfecting Plant,” us applied 
to quarantine stations, to prevent contagion reaching 
our shores. Supplemental to this article a brief de- 
scription is now offered of a portable disinfecting plant 
for destroying epidemie disease in detail, upon its first 
appearance in our cities. These machines are the out- 
growth of a stady of the epidemic of yellow fever at 
Brunswick, Georgia, and the indifferent means the 
doctors had to improvise to aid them in the fight, 
although, it is true, these were the best that could be 
obtained at the time in a city cut off by strict quaran- 


cal Engineers, and form: part of volume xvi of the Transactions, 


A PORTABLE DISINFECTING PLANT. 
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tine. For instance, a box car on one of the railroa 
was hastily transformed into a steam chamber, stea) 
being provided by the locomotive, and infected artic}, 
earried long distances to and from the car. It 
greatly to the doctors’ credit that with such mea), 
they were able to check the ravages of the fever. 

The portable plant comprises two machines : 

First, the steam disinfector, consisting (as seen }\ 





RIERA’S INSULATOR. 


examining the upper cut) of a jacketed chamber, car, 
boiler, and vacuuw pump, mounted upon a suitable 
running gear. Its operation is as follows: 

The steam generated in the boiler at high pressure 
is reduced by proper valve, circulating in the jacket 


; F ef " ? : s m4 . 
* Presented at the Detroit meeting of the American Society of Mechani jat low pressure during the entire operation. The in 


fected clothes are placed upon screens, or hung on 
hooks in the ear, which is sup- 
ported by a portable track, ad 


jaustable for irregularities of 
roadway, the car then being 


pushed into chamber, and the 
door, swinging on crane, closed 
and bolted, made steamtight by 
a rubber gasket. A thermome- 
ter records the temperature, and 
“when the tothées have reached 
that of the low pressure steam 
the vacuum pump is started, re- 
moving the air (the object of 
which is twofold, to prevent 
possibility of life to the microbe 
and to give steam greater pene- 
trating effect), after which the 
steam is admitted to the chaw- 
ber from the jacket, insuring 
circulation. The incoming steam 
strikes upon a three-leaf hood, 
to prevent being forced directly 
upon the clothes, and any cop 
densation is carried down the 
sides of the chamber, preventing 
wetting and consequent shrink- 
age of woolens. The exposure 
is continued for varying time, 
according to the character of 
the infected articles, after which 
the steam in the 
ehamber dis- 
charged through 
a valve, the door 
opened, and the 
car withdrawn. 

The car is ar 
ranged with re- 
movable trays 
and is open-sided, 
so as to hold eith- 
er single or dou- 
ble mattresses. 
wooden guards 0: 
eypress being in 
troduced to pre 
vent them frow 
projecting be- 
yond the sides of 
the car. 

Second, the sul 
phar fumigator, 
consisting of a fur 
nace, boiler, en- 
gine, and fan, 
mounted on 
wheels, as seen in 
the lower cut. 
The sulphur fur- 
nace is double, 
with a firebox at 
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d, the sulphur being held in a cast iron pan, 
slow combustion, to produce the dioxide; and 

nue the operation without opening the doors 

.using rapid combustion, a double-winged 

is provided by which additional roll sulphur 
. introduced to the pan. The fumes travel 
the double furnace to a reservoir on top, 
.d with baffle plates, and are then sucked by 
.t fan (driven direct by a rapid-speed engine), 
the through hose into the building being fumigated, 
the vantity being regulated by a sliding gate valve. 
Bot ‘hese machines embody the same principles de- 
| in previous paper, and are intended, in case of 
on appearing in a certain quarter, to be driven 
, infected house, and after the patient’s removal, 
all )-dding, clothing, ete., be disinfected in the steam 
disi.eetor, after which the house itself be thoroughly 
disi: tected by the sulphar famigator. 

Th se machines were designed for the United States 
Ma Hospital Service by Dr. Walter Wyman, Super- 
visipe Surgeon-General, in association with Dr. J. J. 
Kinyvoun, one of the able bacteriologists in the 
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AN IMPROVED CAR COUPLING. 

The engraving represents a coupler adapted to auto- 
matically couple cars as they come together, the an- 
eou ling being readily effected by means of a releas- 
ing attachment from the side of the car. Fig. 1 is an 
end view of a ear body on which the improvement is 
ipplied, Fig. 2 being a sectional side view of two of 
the couplings in coupled connection. The drawhead 
and drawbar are formed in two hinged portions, and 
the lower or main section has centrally at its forward 
end a lateh hook, there being at each side of the hook 
a level portion or seat on which the coupling link rests. 








The upper section of the coupling fits in an open recess 

















SMITH'’S CAR COUPLING. 


in the lower seetion, and has at its front end parallel 
depending flanges embracing the side walls of the 
drawhead portion of the lower section. In the bot- 
tom of the lateh hook recess is a groove in which is a 
lifter bar whose ends are secured in the flanges of the 
lipper section, the latter being held normally depressed 
hy a plate spring, and the insertion of the link, as it 








Fig. 1. 





Scientific American. 


passes over the coupling hook, lifts the upper section 
against the tension of the spring, which holds the in- 
serted link in level position, with the lifter bar below 
its inner end, To release the link in uncoupling, a 
curved lever is pivoted in a longitudinal slot in the 
upper section, the toe of the lever having a bearing on 
the lower section, while its other end is connected by a 
chain with a transverse shaft on the end of the car. 
The shaft bas a crank handle at the side of the car, 
and by moving the crank the apper section and the 
lifter bar are raised to release the link from engage- 
ment with the coupling hook. To hold the upper sec- 
tion and lifter bar in raised position, the transverse 
shaft is formed with a squared portion adapted to in- 
terlock with a square locking box, on pushing the 
shaft endwise, the link being then held in uncoupled 
adjustment for withdrawal. This improvement has 
been patented by John F. Smith, of Burbank, Ohio. 
It will be observed that, in ears equipped therewith, 
the coupling link may be easily placed to couple auto- 
matically with an approaching car, and that the train- 
men do not have to go between the cars in uncoup- 
ling them. 

















A NEW RECORDING THERMOMETER FOR ATMO- 
SPHERIC RANGES OF TEMPERATURE. 

The novel and especially valuable feature of the 
recording thermometer herein described is that the re- 
cording portion may be located at a distance of t wenty- 
five or thirty feet from the point at which the tem- 
perature is to be measured. 

This makes it possible to obtain a continuous record 
of the outside temperature while the recorder is lo- 
cated at a convenient point within doors where it may 
be readily observed and its mechanism is not exposed 
to the detrimental influences of inclement weather. 
For cold storage plants where closed rooms are to be 
maintained at a constant temperature for the pre- 
servation of meats, fruits, and vegetables, an instru- 
ment of this kind is of great value, as the temperature 
may be observed without opening the doors. 

The recording part (Fig. 1) is an application of one 
of Bristol’s recording pressure gages. Fig. 3 shows 
an interior view of the recorder, which consists of a 
pen arm directly attaciied to the free end of a tube 
of flattened cross section bent into helical form. 

The bulb portion (Fig. 2) is placed at the point where 
temperature is to be measured. It consists of a series 
of helical tubes constructed on the same principle as 
that in the recorder. The helical coils are suspended 
in a vertical position with their lower ends free, the 
upper ends opeving into the capillary tube connect- 
ing them with the reeorder. 

The system of helical tubes forming the bulb por- 
tion, the pressure tube of the recorder and the capil- 
lary connecting tube are completely filled with alcohol 
under pressure and permanently sealed. As the tem- 
perature rises and falls where the buib is located, there 





is a corresponding expansion or contraction of the) 


aleohol which is communicated to the recorder and re- 
gistered on a seven day chart graduated to read in 
degrees Fahrenheit. 

Excessive pressures due to increased volume of the 
non-compressible liquid are provided against by the 
expansible form of the system of helical tubes of which 
the bulb is constructed. The total volume of the 
bulb portion is very large as compared with that in 
the pressure recorder, thus avoiding the necessity of 


compensating for ordinary changes of temperature in | 





Fig. 2. 
A THERMOMETER FOR MAKING AN INTERIOR RECORD OF THE OUTSIDE TEMPERATURE. 
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the room where the recorder is located. No ccrree- 
tion is required for barometric changes, as only bigh 
ranges of pressure are employed. 

This thermometer is being manufactured by the 
Bristol Company, of Waterbury, Conn. One of the 





FORWARD'’S MECHANISM FOR PROPELLING BOATS. 





instruments may be seen in operation recording the 
outside temperature at their New York branch office 
at 121 Liberty Street. The recorder is placed in the 
show window, where it may be observed from the side- 
walk. 
ae 
MECHANISM FOR PROPELLING SMALL BOATS. 

A means of propelling small boats which enables 
the boatman to sit facing the bow, instead of looking 
rearward, as in rowing, is illustrated in the engraving, 
and has been patented by Walter Forward, of San 
Diego, Cal. The short propeller shaft in the rear of 
the boat has a wide pulley connected by two belts 
with three pulleys on a driving shaft, one of the belts 
being a crossed belt and the other a straight belt, and 
the center pulley being an idler. The driving shaft 
earries a fly wheel on the hub of which is a sprocket 
wheel, or a grooved wheel with pins in its groove, and 
an apertured belt engaging this wheel passes onder a 
double pulley in the bottom of the boat, and forward, 
under the seat, around a similar wheel upon a 
shaft journaled in front of the boatman’s seat. In 
front of the seat are parallel slideways, in each of 
which slidesa block having a foot rest, and the blocks 
are cach connected by a pitman with a crank on the 
driving wheel. By means of a belt shifter connected 
by a rod with a hand lever in convenient reach of the 





boatman, the belts connecting the drive shaft with the 
propeller shaft may be shifted so that the iatter will 
| be operated by either the straight or the crossed belt, 
| to propel the boat forward or to back it, the driving 
shaft being continuously revolved in one direction by 
the alternate forward movement of the feet of the 
boatman pressing against the foot rests or pedais on 
the slide blocks. To facilitate adjusting the seat in 
the most convenient position forward or rearward, it 
is mounted ona racked or toothed sypport, the seat 
having a corresponding toothed portion for engage- 
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ment therewith. There are no ratchets or other mech- 
anism to make a noise, and the boat is especially 
adapted for hunting purposes, enabling the boatman 
to quietly approach a desired ppint. 
+229 

The Medified Milk «question.* 

I have lately had opportanity for studying the re- 
markable work that has been done in Dresden in pre- 
paring a perfect substitute for breast milk. 

The superiority of the Dresden modification rests 
mainly upon the recognition of an essential difference 
between casein and lactalbumen. Professor Lehmann’s 
analyses of breast milk and cow’s milk show that while 
cow's milk is more than twiceas rich in casein, it is 
much poorer than buman milk in lactalbumen, as may 
be seen in the following tables : 


Cow's milk. Human milk. 
COMER cocccccccccccseses 30 per cent. 12 per cent. 
Albumen 03 = 05 = 
Fut 35 = +8 > 
Sogar 46 ° 60 = 
Aeh O7 “ 02 “ 
Water sO ” RBS al 
1000 100°0 


if, therefore, cow’s miik be diluted with water suffici- 
ently to redace the casein of the mixture to the amount 
found in human milk, the mixture will contain only 
one-third enough lactalbumen. 

Furthermore, if the milk be sterilized, still further 
loss is occasioned, as the coagulated albumen is wasted 
in the seum and by clinging to the sides of the bottle. 

We know the disadvantages of too much casein. 
We rightly dread the cheese curds in the dejections, | 
for such undigested lumps not only show that the in- 
fant has not received the needed albuminous nourish- 
but has bad its intestine irritated by these 
foreign masses. But if we dilute the cow's milk suf- 
ficiently toavoid these cheese curds, we shall be starv- 
ing the baby, unless we add some soluble albumen. 
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Roentgen Photography. 
To the Editor of the ScIENTIFIC AMERICAN; 

In repeating the experiments of Mr. Crumbie, de- 
scribed ifthe Electrical World, 1 obtained a pegative 
with several images of each of the coins and keys 
used, 

Feeling satisfied that the objects could not have 
moved while under the influence of the current, I ex- 
posed a plate to the action of several keys and coins, 
but without use of the induction coil or any exterior 
current whatever. 

Now while I have seen numerous accounts of the re- 
sults obtained by use of metallic objects inside the 
closed dry plate holder, with the aid of the electric 
current, I have failed to note any account of the same 
effect being obtained without the current, or a 
Crookes tube, or electric lamp, or something external. 

Is it possible that the effect of metals on the dry 
plate has not been noted ? 

This effect, let it well be understood, is similar to 
the Roentgen effect, not a reduction under the metal, 
but the reverse, the reduction taking place around 
the objects, the film under the objects remaining un- 
changed and washing out in the hypo, giving the 
** shadows.” 

A coin and a piece of cardboard when placed to- 
gether on the dry plate both gave shadows. Great 
eare was taken to prevent access of light, and the 
plate and holder remained in the derk room during 
the whole experiment, thoroughly shielded from light. 

If this matter has not been brought to the attention 
of the public, | would be glad if you will use the data 
I have sent you. F. W. TRAPHAGEN. 
Montana College of Agriculture and Mechanic Arts, 

Bozeman, Mont., February 22, 1896. 

[The images of the keys and coins in the photo- 

graphs received from Prof. Traphagen are as clear 





Three forms of soluble albumen are available: pep- 
tonized grain albumen, meat juice, and the white of | 
The last is undoubtedly the best, because of | 


to lactalbumen and of easiest 


erg. 
closest. resemblance 


attainment, 
rHE DRESDEN METHOD. 


and distinct as those in any of the radiographs we 


have published.—Eb. ] 
0 
The Kecent Acetylene Explosion, 


To the Editor of the ScrENTIFIC AMERICAN: 





To the white of one fresh egg slowly add 18 drachms which it is said experiments were being made with th 


(32 wrammes) of milk sugar and vigorous'y stir, taking 
eare not to beat air into the mixture, foregg foam will 
well with water. To this paste slowly add a 
ilf of water, stirring constantly, This 
n strained through fine Iinen into a pint | 
it stirring or shaking completes the mix- 


1ould be 944 per cent richness in fat. The! 


The Thhietsy 
cheap lactometer givesa fairly accurate measurement. 
When the source of supply is not known to be un- 
questionable, it is probably better to sterilize the milk. | 
The fresh egg partly compensates for the deadness of 
sterilized milk. Seurvy is becoming more prevalent in 
children fed wholly on sterilized milk. The milk sugar 
ought also to be sterilized in a seal jar if we wish the 
mixture to keep good for months. Vessels, strainers 
and cover clotbs also sterilized. 

It is a common mistake to add lime water or soda to 
modified cow’s milk. Although to litmus cow’s milk 
appears to be acid, it really is pot so. The litmus test 
is deceptive in estimating the acidity or alkalinity of 
phosphate solutions. Lime water added to an in- 
fant’s food overtaxes the stomach by wasting just so 
much gastric juice as is needed to offset the alkali. 
When the infant’s digestion is weak, dilute hydro- 
chloric acid added to the milk mixture is right in 
theory and of marvelous advantage in actual practice. 

Avain, as rewards the custom of increasing the rich- 
ness of the infant’s food or of prescribing different 
qualities for different ages, it needs only to be said that 
it is as nonsensical as to prescribe increasingly richer 
beef and bread and potatoes for children as their years 
increase, A mother’s breast milk increases in quantity 
as her baby’s stomach grows larger, but there is cer- 
tainly no such change in its quality as the intricate 
tables of our text books would lead us to believe. 


- +o - 
How to Walk Upstairs, 

Usually a person will tread on the ball of his foot 
in taking each step, springing himself up the next step. 
This is very tiresome and wearing on the muscles, 
says Public Opinion, as it throws the entire sus- 
pended weight of the body on the museles of the 
legs and feet. You should, in walking or climb- 
ing stairs, seek for the most equal distribution of 
the body's weight possible. In walking upstairs 
your feet should be placed squarely down on the 
step, heel and all, and then the work should be per- 
formed slowly and deliberately. In this way there is 
no strain upon any particular muscle, but each one is 
doing its duty in « nataral manner. The man who 
goes upstairs with a springing step you may be sure is 
no philosopier, or, at least, his reasoning has not been 
directed to that subject. 


The recent explosion at a factory in Connecticut, in 


acetylene, reminds me of an acetylene experiment 
which I once made unexpectedly. It was in 1880. I 
was cutting off a small piece from a ball of metallic 
potassium (under naphtha as usual), when a violent 
explosion followed. “The thick glass bottle was blown 
to pieces and thirty of the pieces penetrated my hand, 
some going almost through it. The potassium was 
soft as usual, and there was only a gentle pressure of the 
knife. The knife was dry and there was no water in 
or near the bottle. If there was a flash accompany- 
ing the explosion, it could not have been very bright. 
The lecture room was instantly filled with a dense 
smoke, consisting in part of potassium oxide or 
hydrate, but mostly of dark fumes from the naphtha, 


which appeared to bave been all vaporized or decom- | 
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I fear your note has been very misleading to many 
of your readers. M. Janssen’s observations, to the re- 
sults of which you refer, were made on Mount Etna in 
the year 1867, about twenty-nine years ago, and he 
communicated his results to the French Academy of 
Sciences in the year 1867, as follows: “. . I believe 
I can announce to you the presence of aqueous vapor 
in the atmospheres of Mars and Saturn.” (See Comp- 
tes Rendus for 1867, vol. ixiv, p. 1304.) 

Further, in my original paper on ‘The Spectrum of 
Mars,” | called attention to M. Janssen’s observations, 
quoting his results in full. 1 reviewed all the observa- 
|tions of Mars’ spectrum, including M. Janssen’s, in 
_the Astrophysical Journal for June, 1895 ; and in that 
article I requested that we be given the details of his 

1867 observations. In response, M. Jaussen published 
some of the details of his 1267 observations in the 
Comptes Rendus for July 29, 1895, evidently the pub- 
lication to which your note refers. 

M. Janssen stated that his observations were made 
May 12 to 15, 1867. Perhaps we may say that at that 
time the diameter of Mars was less than 6 seconds of 
arc; that is, about one-fourth the diameter of the 
planet at a favorable opposition. We are not in- 
formed as to the apparatas which was carried up 
Mount Etna for making the observations, but the 
telescope was probably comparable with a 6-inch re- 
fractor. Ih brightness and width the spectrum would 
not be very unlike that of a bright star. 

The question of Mars’ atmosphere and its constitu. 
ents has an intensely popular side and an intensely 
unpopular side. It happens that my observations led 
me to a middle ground couclusion ; but since they did 
not prove the existence of an atmosphere and. water on 
Mars, they are generally misunderstood to favor the ab- 
solute non-existence of those elements. Such, however, 
is not the case. So faras I know, every astronomer 
has always he!d that the pianet has some atmosphere. 
The polar caps are satisfactory evidence on that point. 
My conclusion was that the Martian atmosphere is not 
sufficiently extensive to have been detected by the 
spectroscopic observations thus far made. It may be 
detected at some future time—I hope it will. If it is, 
I am confident that it will prove to be not more than 
one-fourth as extensive as our terrestrial atmosphere : 
at is, its density at the surface of the planet will not 
be more than about half the density of the atmosphere 
at the summit of the Himalaya Mountains. At least 
such is the conclusion which I drew from my observa- 
tions when they were made. 

At the opposition of Mars next. winter..1 trust that 
valuable results will be obtained by a photographic 
study of the spectrum. It is quite possible that photo- 
graphic methods will reveal traces of aqueous bands 
in the spectrum which visual observations could not 
detect. W. W. CAMPBELL. 

Lick Observatory, Mount Hamilton, Cai. 




















Photographing Window Displays. 
One of the greatest difficulties attached to photo- 
graphing a window display is the reflection in the 





posed ; at wey all ae Poe the eg of | plate glass front of the buildings on the opposite side 
exp ‘osion and there was no flame wing. 1€ eX of the street and of the passing throng. Many trim- 
plosion was very sharp and sudden, after the order of | mers will thank us for indicating a successful way in 
the fulminates, and shook a large building. That the ex- | which their efforts way be taken by the camera with- 
~~ ep ney as * dw: ee out this ay ea pane If the artist will provide 
v the fact tha e other ass‘um 8 that wit rtain, ted at h end 

had been in the bottle were mach aattene, but were mene i iio pum will be alia iat 
still so far distinguishable they could be counted. ‘be of sufficient size to screen the largest window, and 

I immediately made inquiries from a number of a center aperture must be cut in order to insert the 
chemists, but none of them had ever heard of an ex- camera. This curtain, when held iff place by assistants, 
plosion of dry metallic potassiam. At length Prof. | wil] cut off the undesirable reflection and still admit 
Henry Carmichael, of Bowdoin College, Brunswick, light sufficient for all purposes from the top and sides. 
Maine, informed me that he had heard of two similar An additional advantage will be that the sensitized 
explosions in Germany, and that German chemists had plate may be given as long an exposure as desired. 
found that it was due to an acetylene compoand formed When not in use the curtain can be rolled on the stand- 
while the potassiam was in provess of manufacture ards and thus be easily carried about from place to 





* By A. Worcester, A.M, M.D., Waltham, Mass. in Boston Med. and 
Gerg. Journal, 


under hydrocarbons. In general, the chemists suc- 
ceeded in freeing the potassium from this compound, 
but if they did not, it was liable to explode under a 
moderate pressure. 

May not the recent explosion in Connecticut have 
been due to the same compound or a similar class of 
compounds ? 

Obviously if there are acetylene compounds that 
will fulminate by means of a jar or friction, or from 
any other cause, it is important to know under what 
conditions they are formed, in order that proper pre- 
cautions may be taken. I therefore send you this for 
publication, in order to call attention to the subject 
and as a warning to those experimenting with acetyl- 
ene. Grorer H. Stove. 

Colorado Springs, Col., February 15, 1896. 





Spectrum of Mars, 
To the Editor of the ScreNTIFIC AMERICAN : 

There is a paragraph in a recent number of the Sct- 
ENTIFIC AMERICAN which refers to my observations 
of the spectrum of Mars, and concludes with the 
statement, ‘“‘ Now it tarns out that M. Janssen has re- 
cently informed the French Academy of Sciences that 
he has determined the existence of water vapor in the 
planet Mars by means of the spectroscope.” 


_place.—Chicago Apparel Gazette. 
—__—_s+-0-o_—- 
Swiss Wood Preserving. 
| According to an English contemporary, a simple, ef- 
fective and cheap way of preserving wood from decay 
is practiced in Switzerland in the preparation of posts 
\for the telegraph service. A square tank, having a 
capacity of some 200 gallons, is supported at a height 
of 20 or 25 feet above the ground by means of a light 
skeleton tower built of wood. A pipe drops from the 
| bottom of the tank to within 30 inches of the ground, 
where it is connected with a cluster of flexible branches, 
each ending with a cap having an orifice in the center. 
Each cap is clamped on to the larger end of a pole in 
such a manner that no liquid can escape from the pipe 
except by passing into the wood. The poles are ar- 
ranged parallel with one another, sloping downward, 
and troughs run under both ends to catch drippings. 
When all is ready, a solution of copper sulphate, 
which has been prepared in the tank, is allowed to de- 
‘scend the pipe. The pressure produced by the fall is 
sufficient to drive the solution, gradually, of course, 
right through the poles from end to end. When the 
operation is ended and the posts dried, all the fiber of 
the wood is permeated with the preserving chemical. 
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(Continued from first page.) 

irough, and slides freely within, a horizontal slot, 
vhich is eat through the anvil and provides an ac- 
urate horizontal guide for the shuttle. 

A shuttle arm, B, is provided, which is pivoted upon 
the same central shaft as the anvil, and by means of a 
vertieally projecting pin at its outer end engages the 
above mentioned shuttle web. The inner end of the 
-huttle arm extends beyond the anvil wheel and slides 
freely upon a cireular frame, which is perforated with 
is many holes as there are vertical lines of type in the 
-huttle; the relative distance between these holes cor- 
responding, with the very greatest accuracy, with the 
horizontal distance between the separate type on the 
type shuttle. Working vertically in these holes are a 
-eries of index pins, C, which are held down apon the 
kevbars, D, by spiral springs. Returning to the 
shuttle arm, B, it will be seen that, just to the rear of 
the pin upon which it rotates, it is provided with 
two slots, one on each side, which are engaged by two 
vertical arms whieh receive their motion from the key 
bar, D, through thearm, F. The action of the ma- 
chine is as follows : 

The depression of the bar, D, raises the correspond- 
ing index pin, C, and also lifts the arm, F, which drives 
the above mentioned vertical arm forward and there- 
by turns the shattle arm, B, round antil it is arrested 
by said pin, C. The proper letter on the shattle is 
now in position for the impression, and the further de- 
pression of the bar, D, raises the lever, E. The further 
end of this lever depresses the piece, G, which actu- 
ates a pawl and ratchet arrangement for releasing the 
impression hammer. The hammer is impelled by a 
coiled spring against a rubber impression strip, which 
presses the paper against the type on the shuttle. The 
tension of this spring, and, consequently, the force of 
the blow, is regulated by a suitable screw. Upon re- 
leasing the key bar, D, all the parts return automatic- 
ally to their pormal positions. 

it will be seen that the perfect alignment of this 
machine is dependent upon the absolute level of 
the horizontal slot, which serves to guide the shuttle 
web—upon the exact location of the hole in the web 
which is engaged by the shuttle arm—and upon the 
true relation of the letters on the type shattle to the 
index pins which serve to arrest the shuttle at the 
proper place for impression. 

The peculiar type of the Hammond machine, and the 
ereat accuracy aimed at, have necessitated the estab- 
isi. ment of a special plant, which possesses features of 
creat interest. The desired type (which is of great 
variety, inclading many of the foreign alphabets) is 
first engraved upon a steel wheel (Fig. 5). As the lo- 
cation of the type on the wheel is a matter of the great- 
est nicety, a special tool, shown in Fig. 1, has been de- 
signed for the purpose, 

This consists of acireular plate (Fig. 1) upon which is 
arranged a central raised disk, provided with an arm 
which reaches to the outer periphery of the plate, 
the disk with its arm rotating concentrically upon the 
plate (Fig. 1)at its periphery. The pia*‘e is perforated 
with holes corresponding to the index holes in the 
typewriter, and the arm is provided with a pin, by 
which it can be held ina position corresponding to the 
letter whose place on the steel wheel is to be marked. 
The wheel is placed on the center disk, and as the 
proje ‘ting arm is shifted to the successive holes, the 
oper: tor marks with a scriber the position of the type 
on tLe wheel. The accuracy of this machine is said 
to be gaged to ryg of an inch. 

A type metal matrix is then formed from the en- 
graved wheel. The segments of this matrix are ar- 
ranged around the inner circumference of a circular 
mould, and strips of a special composition of rubber 
are forced into them. The thin strip of steel, which 
forms the shuttle web, is pressed into the rubber, 
and the moulds are then clamped up and placed in 
the vuleanizers (Fig. 3}, where they are subjected to a 
heat equivalent to a pressure of 100 pounds to the 
square inch. The vuleanizer consists of a steamwtight 
drum, provided with a detachable cover. Water is 
placed in the drum, together with the articles to be 
vuleanized, and the desired heat is obtained by a Bun- 
sen burner as shown. When this process is complete 
the vuleanite shuttle, with its thin steel web in place, 
is taken ont and placed in the same machine (Fig. 1) 
in which the steel wheel was engraved, for the purpose 
of stamping out the hole, shown in Fig. 6, by which it 
is engaged by the shuttle arm, B. This, again, is a 
matter of the greatest nicety, as the slightest variation 
of this hole to the right or left of its proper position 
relative to the type would throw every letter out of 
truth. This relative position is found by means of a 
dieand plunger. The plunger is a permanent fixture 
upon the bottom plate, and points to the center of the 
plate. The shuttle is placed on the raised disk upon 
which the steel wheel was previously cut, and turned 
around until the plunger is opposite the letter I of the 
type. This brings the steel web into its proper 
position bcneath a punch, which cuts the desired hole. 
It will thus be seen that the all-important matter of 
the location of this hole is renaered very exact. 
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:HE MANUFACTURE OF THE HAMMOND TYPEWRITER. por a 
HE * il This great accuracy of manufacture, combined with | bolding the arms in their lower or horizontal position. 


the fact that the type is successively presented for im- 
pression at a common point and from a common cen- 
ter, and that the impression blow is delivered by one 
and the same hammer and with a constant momen- 
tum, secures that perfect aiignment and evenness of 
priot for which this machine is justly celebrated. 

To change one type shuttle for another, the anvil is 
raised until the type shuttle web clears the end of the 
shuttle arm, when the web of the shuttle can be drawn 
forward out of the groove in the anvil and another 
shuttle put in place. As each shuttle contains a 
complete alphabet, the variations that are possible 
are very numerous. The Hammond Company show 
a specimen of work in thirty-seven styles of type and 
in fourteen languages. 

An interesting feature of the machine is the fact that, 
ifa customer should require some letter on the shut- 
tle changed, a shuttle is cast with a raised blank in 
place of the particular letter, and the new character 
is engraved thereon. 

The Hammond machine is furnished with either the 
“Ideal Keyboard,” which is the type recommended 
by the makers, or, if preferred, with the ‘ Universal 
Keyboard,” in which the keys are arranged as in 
other well known machines. In the Ideal Keyboard, 
as shown in the attached cut, the keys are arranged 
in circular form, in two banks, the letters most fre- 
quently in use being arranged under the right band 
and near the center of the board. 

To enable the operator to see his work the circular 
frame surrounding the anvil, which holds the type- 
shield, J, and the ribbon, is arranged so that it can be 
temporarily depressed, rerurning to position again on 
being released. In this way the work is kept in sight, 
and the lifting of the body of the machine is avoided. 

In cut No. 5 is shown another form of shuttle. It is 
in two segments, and each segment carries one-half of 
the type. The two right and left vertical lever arms 
each engage one of the segments. This was the earlier 
form, the single shuttle being a later development. 
The total weight of the machine with its traveling 
case is nineteen pounds. 

ee ee 
AN IMPROVED MUSIC LEAF TURNER. 

According to the invention illustrated in the engrav- 

ing, the box or casing containing the wechan- 





ADAMS’ MUSIC LEAF TURNER. 

ism by which the leaves of music may be -eadily 
tarned is adapted to be placea upon a piano or other 
instrument, the leaf-turning arms before commencing 
to play being adjusted between the sheets, as shown 
in Fig. 1, when the leaves may be tarned in suecession 
by touching the lever at one side, The improvement 
has been patented by P. H. Adams, of Osorno, Chile. 
The casing has a cover at one end only, and the 
leaf-turning arms are fulerumed side by side on a cross 
rod, resting, when notin use, upon the open end of the 
easing. Attached to each arm above its pivot is a cord 
which passes over a pulley at the end of the casing 
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In the covered end of the casing is a shaft which car- 
ries a drum or cylinder, and on the end of the shaft is 


a pointer which moves overa dial plate, to indicate 


the number of leaves that have been turned over. 
Arranged spirally upon the cylinder, as shown in Fig. 
2, isaseries of pins, and in each end of the cylinder 
are openings corresponding in number and position 
with the pins, the right hand end of each opening be- 
ing straight and its left hand end inclined or tapering. 
A lever mounted loosely on the shaft hasan angular 
spring catch adapted to enter the opeuings, the eate!h, 
as the lever is pressed downward, engaging the 
shoulder of an opening and turning the cylinder the 
distance bet ween two teeth, the lever, when released, 
being returned by a spring toits normal position, and 
earrying the catch backward to engage with the next 
hole. Locking arms or latch bars, adapted to be en- 
gaged by the pins of the cylinder, are fulerumed in 
such relative position to the music leaf-turning arms 
that when the latter are elevated they press down the 
inner ends of the locking arms, maintaining the leaf- 
turning arms in vertical position, but as the cylinder 
is turned, on touching the lever, a pin lifts the rear 
end of a locking arm to release the ljeaf-turning arm, 
which is then, under its spring tension, carried to one 
side with the leaf of music, passing across the face of 
the sheet, smoothing it out and hoildingitin its turned 
position, Each time that the eylinder is turned to 
turn a sheet it is indicated on the dial, the shaft rotat- 
ing with a step-by-step movement corresponding to 
the distance apart of the pins. 


2 ++ > -——— - ---—-— 
Emery. 


Emery is one of the few valuable recks not yet pro 
duced in important quantities in America. Large 
amounts are yearly brought from Turkey and the 
Greek Islands, where it has been quarried since history 
began. Its wonderful properties were no secret to the 
ancients, who used it for cutting and polishing; but 
their methods of working are not certainly known. 
Curiously, modern methods of mining this substance 
have made no progress, and to this day ledges of emery 
have been heated by huge fires and the hot rock 
cracked by douches of cold water. 

During the middle ages, and for many years after- 
ward, the properties of emery, while not forgotten, 
could not be utilized. The old art of working was 
lost, and ingenuity was unable to give useful forms to 
this intractable substance. It long defied every effort. 
Slowly, however, emery again came int» use, first as a 
polishing and cutting powder, and later, in the form of 
small grains, was attached to fabrics like a sandpaper. 
Means were afterward found to cement and mould its 
small particles into wheels. Emery wheels soon came 
into use, their remarkable cutting properties proving 
at once the great industrial importance of the inven 
tion. 

Years elapsed, however, before the emery niillstone 
could be made; but, at length, this too was accom 
plished, and a practical emery stone was brought out 


in England. Later, Yankee ingenuity improved upon 
thie and produced the present successful rock emery 
millstone, which is built up of large blocks of emery 
set in strong metal. 

‘These millstones grind fast because the emery fac 


is always sharp, and as they are not dainaged by heat, 
they can be run at high speed. 

Many new uses will doubtless be found for emery; but 
probably it can take no more important place than 
that of the emery wheel and the emery millstone, the 
one cutting and polishing in the shops the hardest sur- 
faces and the other grinding the surface to any degree 
of fineness. 








Leather Belt Cross Section Needed, 


This useful table shows what area of cross section 
of leather belt is needed to give various horse powers, 
with various ares of contact on cast iron pulleys, at a 
belt speed of 3,000 feet per minute, the fastenings be- 
ing single leather lacings. 

From it, having decided on the thickness, the width 





and is then connected to a spring, the springs normally 


may be determined, or vice versa, by simple division, 















































HORSE POWERS. 
. 
5 10 15 20 25 30 35 «0 45 SO 

Degrees. . in, . in. . in. . in. . in. 8q. in. Sq. in. | ‘Sq. in Sq. m 
30 a ie 68 aa 2 448 "BT 627 4 16 | 806 8H 
45 0-68 1°26 1°88 251 314 377 440 5°02 i 6 6°28 
60 049 ow 148 1% 207 2-06 346 3% 4°45 44 
75 0-41 os 124 164 207 249 220 3 28 373 414 
90 0°36 073 109 145 1 217 255 201 3°26 5°64 
106 0°33 0°65 0-98 131 163 196 2-29 2°61 204 3°27 
120 0-30 0°60 0-90 120 150 1°30 2°10 240 270 290 
135 0-28 06 Or8 111 139 1-67 1” 2-29 250 2-78 
150 O26 om om 104 1390 136 1m 08 2 as 261 
16 025 on O75 on 144 1°49 174 1% 2 “4 2°49 
180 om O47 O71 om 120 142 1 1% 2°18 237 
1% O23 ow 068 O91 114 1°37 160 183 206 2 a 
210 ow ou 0°66 O88 1°10 132 14 1°76 1% 2 20 
240 021 oa 0 #2 oa 105 125 16 168 a7 200 
270 0-20 oa 0-60 ORO p44 120 149 1” ia 1 bisid 
300 O19 0°39 O58 O77 1°16 135 1M 1°74 193 
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THE CABARET DU NEANT. second, but on its stage is a table and seat, all 

A most interesting performance, based upon the prin-|the walls being lined with black. One of the audi- 
ciples of the well known “ Pepper's ghost,” is now on | tors is invited to seat himself at the table on the stage. 
exhibition in this city, with sundry somewhat fantastic | He does it, and, as before, sees nothing. While the 
description of the lecturer and the appearance and 


accessories and d2velopments justifying the title of 
“The Cabaret du Neant,” or “ Tavern of the 
Dead ” (“ non-existing”). which has been given 
to it by its proprietors, It is a reeent importation 
from Paris, While the principal interest of the 
exhibition eceuters in the ghost effects, which 
we illastrate, a word or two may be said of the 
sequence of acts, 

The spectators pass through a long hall 
hung with black and find themselves in a 
spectral restaurant. Along the walls coffins 
ure placed for tables, and on the end of each 
coffin is a burning candle. From the center 
of the ceiling hangs a what is termed ‘* Robert 
Macaire’s chandelier,” made to all appearances 
of boves and skulls. The spectators are here 
at liberty to seat themselves at the tables and 
sre served with what they desire by a mournfal 


waiter dressed like a mute with long crape 


hanging from his hat Around the walls of 
the roou ire placed pictures to which the 
spectators attention is called by the lecturer. 


Seen by the licht of the room these pictures 
are ordinary scenes, but a new aspect is given 
to each when lights directly behind it are 
turned on; the figures in it appear as skeletons, : 

each sucture being im fact a transparency THE SUBJECT AND HIS SKELETON. 
zivine a different effect as it is lighted from 
the rear or as seen simply 


second chamber is now entered; it is hung with/| very interesting is going on, the remarks will probably 
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When exhorted to help himself to the liquid, the per- 
forming spectator’s idle gestures show that he certainly 
does not see the glass, through which his hand passes 
unobstructed. Or perhaps it is a woman who appears 
and makes the most alluring gestures toward him who 


never sees her. . This concludes the exhibition 
which as accessory has the strains of a funeral 
march, the ringing of deep sounding bells as 
roow after room is entered, and the appear- 
ance of a brown robed Charon to introduce the 
spectator to his place in the coffiv. In one 
of our illustrations we show, side by side, the 
coffin with its living oceupant draped in a 
sheet and in the other the skeleton which ap- 
pears in his place. Two other cuts show the 
scenes between the spectator at the table 
and the specters, illustrating how active a 
part the specters take, they being no mere 
painted appearances, but evidently living, 
moving thirgs. Our large illustration shows 
precisely how itis done and so clearly that 
av explanation is hardly needed. The floor of 
the stage is represented. Two the left are seen 
the spectators and the performer at the piano 
discoursing his lugubrious melodies. To the 
right is seen Charon, and directly in front of 
him the coffin with its living occupant. When 
lighted up by the burners shown near him, the 
other burners being turned down, the coffin 
with its occupant is all that is seen by the spec- 
tator. Directly in front of the coffin, crossing 
the stage obliquely, is a large sheet of the 


by reflected light. The!comments of the audience tell him that something | clearest plate glass, which offers no impediment to the 
view of the coffin with its occupant, when the latter 


black throughout. On the walls tears are painted, | diselose to him the fact that this time at least he is is fully illuminated. At one side of the stage, in the 


snd in close juxtaposition are two somewhat incon-| never out of their sight. He leaves the stage and his 


gruous inscriptions, “ Reanieseat in pace,” and “ No! place is taken by another, and then he understands 
»oking.” Th reason 
for the latter admoni- 


tion, which is also given 
by the lecturer, is that 
for the suecess of the 
insion an absolute ly 
clear atmosphere is es- 
sential At the end of 
this second chan ber, 
at the back of a stage, 
is seen a coffin stand- 

upright, in which 
me of the audience is 
requested to place him- 
self. Entering the stage 
by the side door, he is 


conducted by an at- 


tendant to the coffin 
and placedinit. Blocks 
of wood are placed for 
him to stand on in quan- 
tity sufficient to bring 


his head to the right 
height so that the top 
of it just presses against 
the top of the coffin, 
ind the attendant with 
great care adjusts his 
height according to the 
predetermined position. 
Two rows of Argand 
burners illuminate his 
figure, which is then 
wrapped in a white 
sheet, Now, as the spec 

tators watch him, he 
gradually dissolves or fades away and in bis place; the nature of the drama in which he has been an un- 
appears a skeleton in the coffin. Again, at the word | conscious participator. He sees the other spectator 
of command the skeleton in its turn slowly disappears, | seated alone at the table. Suddenly a spirit, perhaps 
and the druned figure of the spectator appears again. | of an old man, appears at the other side of the table, 
The illusion is perfect to the outer audience; the one | while a bottle and glass, are seen upon the table. 
in the coffin sees abso- 
lntely nothing out of 
the common. His ir 

terest, ifhe knows what 
wong ON, & centere 
in watching the chang 
ingg expression oO 
spectatora, oeing in 
creased bv the fact that 
at their period of great 
est astonishment he is 
abaolately invisible, al 
though directly before 
them and seeing them 
more plainiv than ever. 
After the restoration to 
ite one or more anditors 
are put through the 
same performance, so 
thatthe recentox cupaut 
of the coffin can see what 
he has gone through 


The third chamber 





m now entered, BOmme 








| back of the picture, is a painting of a skeleton in a 
‘coffin with its own set of Argand burners. It is 


screened from view. 
When strongly illuini- 
nated, and when the 
lights of the real coffin 
are turned down, the 
spectators see reflected 
from the glass a bril- 
liant image of the pic- 
tured coffin and skeie- 
ton. By turning up 
one set-of burners as 
the others are turned 
down a perfect dissolv- 
ing effect is obtained, 
skeleton replacing spec- 
tator and vice versa at 
the will of the exhi- 
bitor. 

The magic lantern 
operator always realizes 
that to seeure a good 
dissolving effect perfect 
registration is essential. 
In the securing of this 
lies the secret of the 
coffin exhibit of the 
Cabaret du Neant. By 
the blocks on which the 
occupant of the coffin 
stands, and by the ad- 
justment of his head by 
the attendant, the head 
is brought into perfect 
registration with the 


AN X RAY ILLUSION UPON THE STAGE—CONVERSION OF A LIVING MAN INTO A SKELETON, reflected head of the 


skeleton. The wrappiny 


with the sheet, presumably the enveloping in a shroud, 
is done with a purpose. It covers the body from the 
shoulders down and extends to the very bottom of the 
coffin, covering the blocks also, thus doing away with 
all defects of registration which would be incurred in 


the persons of specta- 
tors of different heights. 
In other words, the ex- 
hibition fits out every- 
body with a skeleton 
of precisely the same 
height, however tall or 
short he may be, the 
draping of the sheet 
and accurate position 
of the head concealing 
from the spectators this 
inaccuracy, the skull 
occupying precisely the 
place of the head, the 
rest taking care of it- 
self. 

Still referring to the 
large cut, it will be seen 
that it serves to explain 
the exhibition in the 
otherchamber. Instead 
of the coffin there is the 
table and chair, and in 


—S a 8 oe THE SHEETED GHOST. THE FEMALE SPIRIT. place of the pictured 
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a : 
ake a live performer is placed. In this act there 
a olving effect; by turning up the lights at the 
ade the stage any object desired and performers 
ares 1s spirits are made to appear upon the stage, 
hei flected from the glass plate. The spectators 
oles neously see their companion sitting at the 
tai .d the reflections of the ghosts apparently 
on .¢ their movements about him. 
| the scientific as well as scenic aspect, the ex- 
hit , is most interesting, and to one who knows how 
it rformed, the interest is vastly enhanced. To 
pr v enjoy it, the stage position should be taken 


ne or both performances, 
rf Roentgen rays are atilized in the advertising | 
ilso, although John Henry Pepper, of the old 
Polytechnic, may lay some claim to discovering | 
il utilization of the rays actually used in the 
t du Neant. 
A MINER'S TOOL AND CANDLESTICK. 

I ding a miner’s candle in place on his cap, or 
ching the candle to the walls of a mine, the | 
shown in the accompanying illustration has | 
ievised, the same implement being also adapted | 
‘use, erimp cartridges and tamp blasts. The im- | 
ent has been patented by Adolph O. Sjoholm, 
f Negaanee, Mich. The device has a nearly circular 
on a serew-threaded projection of Which is 
ed the cartridge crimper and fuse cutter, the ro- 
member of which lies clamped in folded position 
wh ot required for use. A sharpened point projects 
row one side adapted to be inserted in a crevice of 
the wall orin a timber to hold the candle, a thumb 
nut then locking the device in the desired position. 
A screw-theaded sleeve on the body of,the device sup- 
ports a hook adapted to be inserted in the miner’s cap 
or hat, and the hook is held in position by engagement 
with a bent spring metal band which forms a socket 
, receive the eancle. In the opposite end of the 
handle is a socket piece adapted to receive and hold a 
jin or peg of wood or other soft material to be used 
for tamping charges, the peg being swung back into 
the handle when not required for use. The whole de- 
vice may be folded totake up but little space, when it 

may be conveniently carried in the pocket. 
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PRACTICAL EXPERIMENTS FOR THE DEVELOPMENT 
OF HUMAN FLIGHT. 
BY OTTO LILIENTHAL. 
Whoever has followed with attention the technical 
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treatises on flying will have become convinced that 
human flight cannot be brought about by one single 
invention, but is proceeding toward its perfection by 
a gradual development ; for only those trials have met 
with success which correspond with such a develop- 
ment, Formerly men sought to construct flying ma- 


chines in a complete form, at once capable of solving 





SJOHOLM'S 


MINER'S TOOL AND CANDLESTICK. 


the problem, but gradually the conviction came that 
our physical and technical knowledge and our practi- 
cal experiences were by far insufficient to overcome 
a mechanical task of such magnitude without more 
preliminaries, 

Those proceeding on this basis therefore applied 
themselves, not to the problem of flying as a whole, 
but rather divided it into its elements, and sought 
first to bring a clear understanding into said elements 
which should form the basis of final success. For ex- 
ample, take the laws of atmospheric resistance, upon 
which all flying depends, and regarding which, until 
very recent vears, the greatest uncertainty has exist 
ed; these have now been defined to such an extent 
that the different phases of flight can. be treated 
mathematically. Besides which, the physical pro- 
cesses.of natural flight of the creatures have become 
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the subject of minute investigation, and have in most 
cases been satisfactorily explained. The nature of the 
wind, also, and its influence on fiying bodies, have 
been carefully studied, thus enabling us to understand 
several peculiarities of the birds’ flight hitherto unex- 
plainable, ao that one can apply the results thas ob 
tained in perfecting haman flight. 





The theoretical apparatus needed for the technies of 
| flying has been enriched so much by all these studies 


. , Within the last few vears that the elements of flyin 


| apparatus can now be calculated and constructed with 

sufficientaccuracy. By means of this theoretical know- 
ledge one is enabled to form and construct wing and 
sailing surfaces according as the intended effect ren- 
ders it desirable. 

But, with all this, we are not yet capable of con- 
structing and using complete flying machines which 
answer all requirements. Being desirous of furthering 
with all speed the solution of the problem of flight, 
men have repeatedly formed projects in these last few 
years which represent complete air ships moved by 
dynamos; but the constructors are not aware of the 
difficulties which await us as soon as we approach the 
realizing of any ideas in fiving. 

From a raised starting point, particularly from the 
top of a flat hill, one can, after some practice, soar 
through the air, reaching the earth only after having 
gone a great distance. 

For this purpose I have hitherto employed a sailing 
apparatus very like the outspread pinions of a soaring 
bird. It consists of a wooden frame covered with 
shirting (cotton twill), The frame is taken hold of by 
the hands, the arms resting between cushions, thus 
supporting the body. The legs remain free for run- 
ning and jumping. The steering in the air is brought 
about by changing the centerof gravity. This appara- 
tus I had constructed with supporting surfaces of t 
to twenty square meters. The larger sailing surfac 
move in an ineline of one to eight, so that one is enablec 
to fly eight times as far as thestarting hillishigh. The 
steering is facilitated by the radde?r, whieh is firmly 
fastened behind in a horizontal and vertical position. 
The machines weigh, according to their size, from 
fifteen to twenty-five kilogrammes (thirty-three to 
fifty-five lbs.) In order to practice flying with these 
sailing surfaces one first takes short jumps on a some- 
what inclined surface till he has aceustomed himself 
to be borne by the air. Finally he is able to sail over 
inclined surfaces as far as he wishes, The supporting 
capacity of the air is felt, particularly if there is a 
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Fig. 3. 
































OTTO LILIENTHAL’S LATEST FLYING MACHINE. 
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breeze. A sudden increase in the wind causes a longer 
stoppage in the air, or one is raised to a still higher 
point. The charm of such flight is indescribable, 
and there could not be a healthier motion or more ex- 
citing sport in the open air. 

The apparatus which I now employ for my flying 
exercises contains a great many improvements as com- 
pared with the first sailing sarfaces with which I com- 
meneed this kind of experiment five years ago. The 
first attempts in windy weather taught me that suita- 
ble steering surfaces would be needed to enable me to 
keep my course beter against the wind. Repeated 
changes in the constructicn led to a kind of apparatus 
with whieh. one can throw himself without danger 
from any height, reaching the earth safely after a long 
distanee. The coastruction of the machine is such 
that it resembles in all its parts a strut frame, the 
joints of which are calculated to stand pull and pres- 
sure, in order to combine the greatest strength with 
the least weight. 

An important improvement was to arrange the ap- 
paratus for folding. All of my recent machines are so 
that they can be taken through a door two 
meters high. The unfolding and putting together of 


arranged 
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results are not more favorable. The idea therefore 
occurred to me to apply two smaller surfaces, one 
above the other, which both have a lifting effect when 
sailing through the air. Thus the same result must 
follow which would be gained by a single surface of 
twice the bearing capacity, but on account of its small 
dimensions this apparatus obeys much better the 
changes of the center of gravity. 

Before I proceeded to construct éhese double sailing 
machines, | made small models in paper after that 
system, in order to study the free movements in the 
air of such flying bodies and then to construct my ap- 
paratus on a large scale, depending on the results thus 








the flying implements takes about two minutes. A 
single grip of the hands is sufficient to attach the ap-| 
paratus safely to the body, and one gets out of the 
apparatus just as quickly on landing. In case of a| 
storm the flying sail is folded up in half a minute and | 
d by If one should not care to| 
pparatus, he may await the end of the storm 
ver of the wings, which are capable of pro- | 
venty Even the heaviest rain will | 
not damage the apparatus. The flying apparatus, 
drenched, is soon dried by a few 


iny where, 


persons. | 
even if completely 
suiling flights after the rain stops, as the air passes | 
through the same with great speed. The latest im- 
provements of the flying apparatus which I use for' 
practical experiments refer to gaining of greater sta-| 
bility in windy weather. 

My experiments tend particularly in two directions. 
On the one side I endeavor to carry my experiments in 
sailing through the air with immovable wings to this 
extent: I practice the overcoming of the wind in order 
to penetrate, if possible, into the secret of continued 
soaring fli¢ht. On the other hand, I try to attain the 
dynamie fight by means of flapping the wings, which 
are inftrodaced as a simple addition to wy sailing 

The mechanical contrivances necessary for 

er, whieh can reach a certain perfection only 

im! development, do not allow yet of my mak- 

wn any definite results. Bat I may state that, 

since my sailing fights of last summer, I am on much 
more intimate terws with the wind. 

What has prevented me till now from using winds of 
any strength for my sailing experiments has been the 
danger of a violent fall through the air, if t should 
not suceeed in retaining the apparatus in those posi- 
tions by which one insures a geutle landing. The 
wildly rushing wind tries to dash about the free float- 
ing body, and if the apparatus take up a position, if 
only fora short time, in which the wind strikes the 
flying surfaces from above, the flying body shoots 
downward like an arrow, and can be smashed to pieces 
before one succeeds in attaining a more favorable po- 
sition in wirich the wind exercises a supporting effect. 
The stronger the wind blows, the easier this danger 
esthe gusts of wind are so much the more 
irregular and violent. 

‘As long as the commotion of the air is but slight, 
one does not require much practice to go quite long 
distances without danger. But the practice with strong 
winds is interesting aod instructive, because one is at 
titses supported quite by the wind alone. The size of 
the apparatus unhappily limits us. We 
may not span the sailing surfaces beyond a certain 
measure, if we do not wish to make it impossible to 
manage them in gusty weather. If the surfaces of 14 
square meters (about 150 square feet) do not measure 
more than 7 meters (about 23 feet) from point to point, 
we can eventually overcome moderate winds of about 
7 meters (about 22 miles per hour) velocity, provided 
one is weil practiced. With an apparatus of this size 
it bas happened to we that a sudden increase in the 
wind has taken me way up out of the usual course of 
fiving, and has sometimes kept me for several seconds 
at one point of the air. It has happened in such a 
case that I have been lifted vertically by a gust of 
wind from the top of the hill, floating for a time above 
the same at a height of about 5 meters, whence I then 
continued my flight against the wind. 

The means by which I sought to facilitate the 
management of the machines and to increase their ase 
in wind consisted in the first place in different ar- 
rangements for changing the shape of the wings at 
will. I will, however, pass over the results here ob- 
tained, as another principle gave surprisingly favorable 
My experiments in sailing flight have aceus 
about the steering by simply 


occurs, 





how ever, 


results. 


tomed me to bring 


changing the center of gravity. 





The smaller the eurface extension of the apparatus 
is, the better contro! J have over it, and yet if I em- 
stronger winds, the 


ploy smaller bearing surfaces in 


obtained. 

I need only recall the extensive and expensive ex- 
periments made by Messrs. Riedinger, Von Sigsfeld, 
and Von Parsefal. of Augsburg, which showed the 
difficulty of constructing models that would automat- 
ically take up a course of stable flight. I myself 
doubted formerly very much that an inanimate body 
sailing quickly forward could be well balanced in the 
air, and was all the better pleased in succeeding in 
this with my little double surfaces. Relying on this 
experience I constructed first a double apparatus in 
which each surface contains 9 square meters (about 
97 square feet). 1 thus produced a comparatively 
large bearing surface of 18 square meters with but 5!¢ 
meters (about 18 feet) span. The upper surface is sep- 
arated from the lower by a distance equal to three- 
quarters of the breadth of the lower surface, and it has 
no disturbing influence whatever, but creates only a 
vertically acting lifting foree. One must consider 
that with such an apparatus one always cuts the 
air quickly, so that both surfaces are met by the air 
current, and therefore both act as lifters. 

The whole management of such an apparatus is just 
the same as that of a single sailing surface. I could, 
therefore, use at once the skill I had already obtained. 

I had to change the center of gravity, and particu- 
larly the position of the legs, to the left, in order to 
press down the left wing, which is a little raised. In 
Fig. 1 the opposite movement to the right is shown. 
I retain the middle position whenever the apparatus 
floats horizontally. 

The flights undertaken with such double sailing sur- 
faces are distinguished by their great height, as is 
shown in Fig. 2, which gives a side view of the appa- 
ratus, 

The landing with this apparatus is brought about 
in the same way as with the single sailing surfaces by 
raising the apparatus in front somewhat and by less- 
ening the speed, as shown in Fig. 3. 

Fig. 4 shows an exact picture of the construction of 
the apparatus, as well as of the management of the 
same. 

The energetic effect of the change of the center of 
gravity and the safe starting of the apparatus ob- 
tained by it gave me courage to trust myself to a 
wind which at times exceeded a velocity of 10 meters 
(about 24 miles an hoar). 

This gave the most interesting results of all my 
practical flying experiments hitherto. Six or seven 
meters velocity of wind sufficed to enable the sailing 
surface of 18 square meters to carry me almost hori- 
zontally against the wind from the top of my hill 
without anystarting jump. Ifthe wind is stronger, 
I allow myself to be simply lifted from the point of 
the hill and to sail slowly toward the wind. The di- 
rection of the flight has, with a strong wind, a strong 
upward tendency. I often reach positions in the air 
which are much higher than my starting point. At 
the climax of such a line of flight I sometimes come 
to a standstill for some time, so that Lam enabjied 
while floating to speak with the gentlemen who wish 
to photograph me, regarding the best position for the 
photographing.* 

At such times I feel plainly that I would remain 
floating if I leaned a little toward one side, described 
a circle and proceeded with the wind. The wind it- 
self tends to bring this motion about, for my chief 
occupation in air consists in preventing a turn either 
to right or the left, and I know that the hill from 
which I started lies behind and underneath me, and 
that I might come into rough contact with it if I at- 
tempted circling. My endeavors tend, therefore, to 
remove myself farther from the hill either by in- 
creased wind or by flapping with the wings, so that 
I can follow the strongly lifting air current in a circle 
and so that I ean have a sufficient space of air under 
and beside me to succeed in describing with safety a 
cireling flight and to land finally steering against the 
wind : 

As soon asl or any other experimenter succeeds in 
describing the first circling flight, one may regard this 
event as one of the most important conquests on the 
road to perfect flight. From this moment only, one 
is enabled to make a thorough use of the vis viva of 
the wind, so that when the wind increases one is able 
to steer against it, and when it decreases one can fly 
with it, getting beyond the same. One will feel here 
a similar effect, as already described by Prof. Lang- 


* The photographs were made by Drs. Neuhaus and Fulleborn, who 
used a camera constructed by Dr. Neuhaus on the Stegemann principle. 


ley in his celebrated treatise entitled “The Interna! 
Work of the Wind.” It is no easy step from the the. 
oretical conviction to the practical execution. The 
dexterity required to allow one’s self to be borne by the 
wind alone, by describing well directed circles, is only 
understood by those who are well acquainted with the 
difficulties one encounters with the wind. And yet al! 
that may be acquired by practice. When the time 
comes that athletic associations emulate each other, 
such results will not be long in following. 

Moreover, experimenters will proceed from simple 
floating and sailing, which in any case form the foun- 
dation for practical flight, by degrees to flying with 
movable implements. As one is enabled to balance 
himself for some time in the air, the foundations for 
more extended dynamic effects are easily and safely 
attained. The diferent projects may be easily tried by 
adding the motor work to the simple sailing flight 
taken asa basis. Inthis manner one will soon find 
out the best methods; for practical experience in the 
air is far better than figuring on paper. 

The only thing which may cause difficulties is the 
procuring of a suitable place for practicing. Just as 
the starting from the earth is rather difficult for larger 
birds, the human body, being still heavier, meets with 
peculiar difficulties at the first flight upward. The 
larger birds take a running start against the wind or 
throw themselves into the air from elevated points, 
in order to obtain free use of their pinions. As soon, 
however, as they float in the air, their flight, which 
was begun under special difficulties, is easily continued. 
The case is similar in buman flight. The principal 
difficulty is the launching into the air, and that will 
always necessitate special preparations. A man will 
also have to take a running start against the wind 
with bis flying apparatus, but on a horizontal surface 
even that will not be sufficient to free himself from 
the earth. But on taking a running start from a cor 
respondingly inclined surface, it is easy to begin one’s 
flight, even if there is no wind. According to the ex- 
ample of birds, man will have to start against the 
wind; but as an inclined surface is necessary for this, 
he needs a hill having the shape of a flat cone, from 
the top of which he may take starts against the wind 
in any direction. Such a place is absolutely neces- 
sary, if one wishes to make flying experiments in a con- 
venient way without being dependent on the. direction 
of the wind. For this purpose I have had an artifical 
hill, fifteen meters high, erected near my house in Gross 
Lichterfelde, near Berlin, and so have been enabled 
‘to make numerous experiments. The drawings show 
this hill or part of the same, from the outside. 

If the atmosphere is undisturbed, the experimenter 
sails with aniform speed ; as soon, however, as even a 
slight breeze springs up, the course of the flight be- 
comes irregular. The apparatus; inclines now to the 
right, now to the left. 

The person flying ascends from the usual line of 
flight, and, borne by the wind. suddenly remains 
floating at a point high in the air; ,the onlookers 
hold their breath; all at once cheers are heard, the 
sailer proceeds and glides amid the joyful exclama- 
tions of the multitude in a graceful curve back again 
to the earth. 

Can any sport be more exciting than flying? 
Strength and adroitness, courage and decision, can 
nowhere gain such triumphs as in these gigantic 
bounds into the air, when the gymnast safely steers 
his soaring machine house high over the heads of the 
spectators. 

That the danger here is easily avoided when one 
practices in a reasonable way, I have sufficiently 
proved, as I myself have made thousands of experi- 
ments within the last five years, and have had no ac- 
cidents whatever, a few scratches excepted. But all 
this is only a means to the end ; our aim remains—the 
developing of human flight to as high a standard as 
possible. For the cuts and copy we are indebted to 
the Aeronautical Annual for 1896. 

International Exhibition of Agricultural Machinery. 

The Department of State has been officially notified 
that an international exhibition of agricultural ma 
chinery will be held at Vienna, Austria, from the 9th 
to the 14th of May, 1896. American manufacturers are 
invited to participate in the exhibition. Exhibits sent 
from the United States will be readmitted duty free 
under the provisions of the tariff act now in force. 

oe —— 

Some friends of ours from Fairhaven, Mass., refer- 
ring to the article on the Tack Indastry, published in 
the issue of February 22 state that whereas the ma- 
chine we described in one of our cuts turned out 270 
tacks per minute, the machines in use in that citv. 
some 200 being in use in one factory, turn out over 380 
per minute. 

—__———— + oa 

THE arrival in London is noted of a large consign- 
ment of frozen salmon from British Columbia, in good 
condition and of excellent flavor, notwithstanding the 
fact that they were taken months ago and were sent 
to London via Australia, a distance of something like 
22,000 miles. 
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Preparations of La Crystals, 
oe rge X RAY PHOTOGRAPHY. them, giving the rays a much greater intensity out- 


R. Van Melekebeke (Pharm. Jour., lv, p. 585) pre- 
res large crystals bya method of systematic cul- 
ire. He first obtains, says Merck’s Market Report, 
regular detached small crystals by immers- 


‘ ry 





linen threads in a saturated solution of 
he substance, which is then allowed to cool 
ery slowly. The small crystals formed on the 


hreads are examined with a lens, and all imperfect 
nes removed, The threads are then again immersed 


na saturated solution of the salt, the vessel being’ 


overed with a bell glass, which also incloses a dish 
ontaining sulphurie acid. When the edges of the 
rystals measure 4 or 5 mm., another saturated sola- 
ion of the salt is prepared at a temperature much 
bove that of the surrounding atmosphere, filtered, 
nd allowed to stand all night, some small crystal- 
ne particles being added so as to avoid oversatu- 
ation. The volume of this solution should be pro- 
ortionate to the size of crystals desired; thus, for a 
rystal of 1 kg., 1 liter of solution should be prepared. 
lhe next day the solution isdecanted into a confee- 
rioner’s glass jar, and toward evening the crystals are 
immersed in it. 
A convenient apparatus for this purpose is made like 
a scale pan. Two circular pieces of glass are supported 
by means of three copper wires, which are joined at 
the top, where a hook is formed, and wire triangles, 
midway and at the bottom, support the two plates. 
The apparatus is first moistened with the solution, the 
seleeted crystals are then placed on the glass plates, 
ind the whole is then immersed and left until next 
morning, when the crystals are removed and carefully 
dried with a fine linen cloth. The strength of the so- 
lution must next be made up by dissolving in a small 
quantity of it the equivalent of the salt deposited dur- 
ing thenight. The amount to be added will vary with 
the temperature and the size of the crystals, and must 
be found by experiment. If the solation be oversatu- 
rated, there will be an excessive deposit upon the erys- 
tals and plates, and if too weak the crystals will be 
eroded, When the resaturated solution is again of the 
‘emperatuare of the surrounding air, the crystals should 
be once more immersed over night, and the whole pro- 


cess nust be repeated daily until the erystals are large 


enough. To insure the transparency of the crystals 


they may be moistened with alcohol before immersion | 


in the solution, the surface layers of air being thus re- 
moved, 

A perfect octahedron of potash alum, weighing 2 kg., 
ind the edge measuring 1344 cm., was obtained by 
this process in about seven months. 

The American Institute Fair. 

After a lapse of four years, the American Institute 
Fair is to be held this year in the Madison Square 
Garden, New York City. The fair will open on Sep- 
tember 28 and will close October 29, It will be on the 
same lines as those held in the past. All of the de- 
partments will be on the 











Scientific American. 


We reproduce from the Illustrirte Zeitung two very 
beautiful examples of X ray photography. The hand 
is of especial interest as being the first photograph 
that we have seen that shows clearly the position of 
the veins in the hand, The effect was produced by 





injecting a fluid in the hand of a corpse, thus making 

















AN X RAY PHOTOGRAPH OF A BIRD. 


the veins opaque to X rays and enabling them to be 
photographed. 

Among the experimenters who have lately had re- 
markable success in photography by means of the 
Roentgen rays is Dr. Fritz Giesel, of Braunschweig, 
whose photographs in natural colors have already 
made a reputation for hi.o in the photographic world. 
His pictures of still life, showing the natural colors of 
fruit, flowers and birds, may certainly be classed as 
some of the best work of this kind ever done, and his 
success with the puzzling Roentgen rays is proved by 
the accompanying reproduction of a photograph of a 
canary bird taken immediately after death. The rays 
passed unimpeded through the feathers, nothing of 
which shows, the fleshy parts are lightly outlined, but 
the impenetrable bones have come out distinctly. 
The photographer was enabled to obtain this remark- 
ably sharp impression by wrapping the plate in black 
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side of the tubes and thus doing away with the long 
and tiresome exposures now required. An improve- 
ment of this nature will be of the greatest importance 
in the application of the rays to diagnoses in medical 
practice. 

Our second illustration is the photograph of the 
hand of acorpse, taken by means of the Roentgen rays, 
by Mr. Haschek and Dr. Lindenthal, in Prof. Franz 
Exner’s physico-chemical institute, in Vienna. To 
them belongs the honor of being the first to apply the 
wonderful discovery of the Wurzburg investigator to 
a new branch of research. The veins, etc., in the 
hand—which was the hand of an old woman-—are 
shown by the injection of Teichmann’s mixture, which 
consists of lime, cinnabar and petroleum 

Turning now to other sources of information, we 
find that comparatively little that ix new has heen de- 
veloped lately. Very good resuits have been obtained 
by Prof. Pupin, of Columbia College, using a six plate 
Holtz machine for exciting the Crookes tubes. This 
isan advance in the simplification of the process at 
least. Prof. McKay, of the Packer Institute, Brook- 
lyn, exposes a number of plates at once to the rays 
emitted by a so-called perfect vacuum tube. He finds 
that it makes no difference in what position the plates 
are placed with reference to the tube. Fron: Harvard 
University comes a new X ray lamp, with alaminum 
walls of conical shape. F. L. Lawrence, its originator, 
has obtained excellent X ray photographs with it on 
five seconds exposure, with 25,000 to 80,000 estimated 
potential difference. With higher voltage it is hoped 
that the exposure may be further shortened. In the 
German Reichstag, the Parliament Chamber was em- 
ployed for a lecture on the subject by Prof. Speiss, 
who spoke of the probability in the near future of let 
ters being read while in the wail boxes. Lead boxes 
would, he said, be a preventive, In Berlin, Prof 
Bergmann performed the first surgical operation using 
X rays as yet executed there, extracting shot. He 
seemed apprehensive that their use wight induce sur 
geons to extract missiles better left undisturbed. 

Another interesting development is the production 
of direct optical shadow effects on a disk charged 
with barium platino-cyanide. This is the fluorescent 
salt used by Roentgen in his first experiments. A 
disk coated With a preparation of this salt is fastened 
over the end of a tube, phosphorescent surface inward. 
It is obvious that if X rays are allowed to fall upon 
the outside of the disk, it will appear luminous to an 
eyé applied to the other and open end. On it Roent- 
gen or X ray shadows can be produced by simply in 
iterposing a body opaque to the rays between the 
Crookes tube and the disk. 

. Ss a 
The Life of the Stee) Baill. 

Mr. J. F. Wallace, writing in the Engineering Maga- 

zine for December, states that while it is true that 





there has been a steady and uniform decrease in the 
price of steel during the 
last quarter of a century, 








main floor, with the ex- 
ception of the machinery, 
which will be placed in 
the basement. Medals and 
diplomas will be given. 
The first exhibition of the 
institute was held in Ma- 
sonic Hall, on Broadway, 
near Pearl Street, soon af- 
ter it was organized in 1829, 
and successive fairs were 
held in Niblo’s Garden, 
Castle Garden, and in the 
Crystal Palace, which was 
destroyed by fire in 1858 
during the fair. The next 
year the fair was held in 
Palace Garden, in Four- 
teenth Street. In 1863 it 
was held in the Academy 
of Musie and in 1864 in 
the Fourteenth Street Ar- 
mory. In 1869 the Empire 
Rink, on Third Avenue, 
was first used for exhibi- 
tion purposes, and in it 
the fairs were held until 
1892. It was intended to 
hold the next fairin a new 
building to be erected on 
the sane lot at an expense 
of $200,000, but as no agree- 
ment could be reached 
with the owners of the 
land, it was not built, and 
the exhibitions were sus- 
pended for four years. The ‘‘Fair of the American 
Institute” was quite an institution in New York and 
will doubtless be as well attended in the future as in 
the past. 
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ONE pound of cork is said to be awply sufficient to 
Support @ man of ordinary size in the water. 


the average standard 
weight of rail for 
lines has at the same time 
from 60 Ib, te 
yard, and the 


maip 


increased 
9 Ib. per 
quality has materially de 
preciated. As an example 
of the deterioration that 
has taken place in quality, 
he states that during the 
past year he has relieved 
from a main track on 
tangents rails that weigh 
ed 75 Ib. to the yard which 
had been in the track oniv 





five years ; whereas, on 
the same district, and un- 
der precisely the same 
traffic conditions, there 


still remain in the track 60 
ib. rails that have been in 
service for over fifteen 
years, which it not 
considered necessary to re- 
new this season. While 
this may be an exception- 


was 


al case, be considers the 
steel rail which was furn- 
ished by the manufactur- 
ers fifteen to twenty years 
ago about 50 per cent bet- 
ter than the rail now 
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AN X RAY PHOTOGRAPH, SHOWING THE VEINS OF THE HAND OF A DEAD PERSON. 


paper, instead of putting it in a plate holder, and fas- 
tening the bird to it. The sharpness of the photo- 
graph increases, of course, as the distance of the ob- 
ject from the plate is decreased. Dr. Giesel exposed 
this plate for about twenty minutes. 

It isto be hoped that the vacuum tubes may be im- 
proved so that the Roentgen rays can pass through 





manufactured. This is not 
intended to apply to spe 
cial high class rails, which 
may be furnished by a few rolling raills under superior 
specifications, but to the ordinary rail supplied to and 
purchased by the majority of railroads. 
- ++eore ——— 

OncE every year the Emperor of China, amid great 
pomp and ceremony, plows a furrow in order to dignify 
agriculture in the eyes of his people. 
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Scientific American. 





RECENTLY PATENTED INVENTIONS. 
Matiway Appliances, 


TRAIN MARKER AND SIGNAL LAMP.— 
Marion P. Cook, Denison, Texas. This inventor has de- 


; hich, by the same manipu- 
vised a lamp in which the light may be differently col- | for an adding machine w 

nd the change ef color quickly avd conveniently | lation of the keys, prints the figures on a sheet of paper 
ard or elide is | in the order in which they are added, thus forming a 


ored, a 
made without opening the lamp. 
provided for the passage of the ar 
vent wind iuterfering with the flame. 
or more lenses or ball's eyes, for showing lights of differ- 
ent colors from the front and rear of the lamp, and | 
from ome side, the change of lights being instantanc- 


ous 


A gu 
ljusting device to pre- 
The lamp bas two | 


Carn Door.—Heinrich W. F. Jaeger, 
Sandusky, Ohio. According to this improvement tracks 
are mounted above and below the door opening, and a | 
roller at one edge of the door engages one track, while | 
within a slotted stationary housing at the opposite edge 
of the doorfis a mvable housing engaged by aepring, a 
roller mounted in the movable honemg having its trun- 
nions slidable ia the slots of the stationary housing. Ow- 
ing to the peculiar construction of the rollers or casters, 
loose movement or play of the movable parts is pre- 
vented, and the door rides easily on ite bearings with a 
minimam of friction. | 

Track Bep SHAPER AND DitcHER.— | 
James EB. McCormick, Port Jervis, N. ¥. To properly 
shape the earth and stone filling on the sides of the | 
track bed, catting the weeds and facilitating drainage, 
this inventor has devised a frame adapted for pivotal 
connection with the side of acar, and pormaliy standing 
atan angle to the car, a knife carrier at whose lower end 
is a knife being held vertically adjustable on the frame, 
and the bottom edge of the knife being of a shape corre- 
sponding to the cross eeotion of the side of the track. As 
tae machine ie pulled or pushed along the knife cuts 
into the sides of the track and removes earpius material, 
directing it to one side, and giving the desired and proper 


shape. 





Ete. 


Mining, 
mk CONCENTRATOR. —Joseph O. Dim- 
mick and Edward K. Woods, Denver, Col. This inven- | 
tion convists in electric means for arresting and separat- 
ing the metallic pertions of granulated or puiverized 
pulp as it is forced by water over the concentrator bed. | 
A bed of insulating material ie placed over a pair of in- 
clined meta) tables, aad rows of metallic pins extend from 
the metal bed through the bed of insulating material, 
while an cleetro-magnet has one pole connected to the 
metal bed plate of one table and the other pole to the 
metal bed plate of the other table. One table of a pair 
may be in concentrating operation while the other is be- 
ing whahed to clear it of concentrates. 


Terap Fumes.—Oliver R, 
lily cc odense and collect the | 
unes ariting from the lead | 
jon provides an apparatus | 
r connected with the amelt- | 

Line wry coal barning furnace, a 

fan drawing the mixed fumes from the mixing chamber 

to a settling chamber, where a strainer is movably held, | 
eech of the strainers being made of a perforated sheep- 
skin, with the wool facing the inlet of the chamber. The | 
ocvasional shaking of the «trainers causes the solid mat- 
ter acthering te the wool to drop into hoppers. 


Carper werven 
Mot 


a 





Mechanica), 


Wrenca.—Lewis P. Davidson, Den- 
ver, Col. This is a tool in which the movable jaw may be 
locked of released at any pofnt in ite travel on the shan 
by a slight movement of the thamh while the wrench ts 
held in the nand. The invention ie particularly applica- | 
ble to that clase of wrenches in which the handles are of 
tro longitadinal parte between which the threaded shaft 
has a bearing. The wrench has bat few parts, and is 
very simple, strong and inexpensive 


Sroveriek Too..—Albert B. Claflin, | 
Staples, Mion. For those who have to set up stoves and 
stovepipes, this invention affords a convenient tool for 
cutting the pipes and crimping their edges where neces- | 
eary to facilitate fitting their ende one within the other. | 
At one end of the body or handle portion of the tool isa | 
projecting knife, forming a novel and efficient pipe cut- 
ter, while at the other end intermeshing crimping wheels 
ere journaied in forked arms, the edges cf the pipe being 
crimped by being passed between the wheels. 





Agricultural. 


PLtow.—Melvin M. Malline, Monticello, 
Mixes. This is a shovel plow, designed for use wherever 
a tarning plew is ordinarily employed, and has a de- | 
tachabie point so fitted to the wing of the plow that the 
two will be virtually integral. Meane are aleo provided | 
whereby the wing and point aay be adjusted to or from | 
the ground, so thet as the point wears out it may be car- | 
rie’ downward snd beld in its adjusted position, ena. | 
bling a point to be ased aptil it is practically worn away, 
the wing apd other portions of the plow being Intact. A 
guided adjustment of the handles connected with the 
plow beam is aleo provided for 


Miscellancous. 


ADDING MACHINE.—George W. Dud- 
ley, Charleston, Weet Va. In thie machine the addition 
may be qeickly effected im the column of any denomina- 
tion witheat reference to the usar! order of progression 
of anita to tens, tens to hundreds, ete. the addition be. | 
ing performed by beginning at the left hand column or 
one of the middle columns of figures as well as if begun 
at the right hand. The machine hae nambered rotating 


dishe for the unita, tense, hundreds, etc.. each moving ite 
neighbor of higher denomination at every tenth space 
the divk» being operated by levers and keys, and the 

being an internal sliding adjusting device by which all 





| work by vertically ascending or descending progression, 


| printed about centrally mn its four straight edges, while 


DWusiness and PMersonal. 


The charge for Insertion under this head i. One Dollar a line 
Jor each maertion : about eight words to a lime. Adver- 
tasemenis must be recowed at publication office as eariy as 
Thursday morneng lo appear m the following week's issue. 


the keys may be made to operate on a disk of any de- 
sired denomination. 





ADDING AND PRINTING MACHINE.— 
Two further patents have been granted the same invent- 





Marine Iron Works. Chicago. Catalogue free. 

“UC. 8.” metal polish. Indianapolis. Samples free. 
Presses & Dies. Ferracute Mach. Co., Bridgeton, N. J. 
Handle & Spoke Mcby. Ober Latbe Co.,Chagrin Falls,O. 
Want Mach’y to manuf. onreyalty. Box 56, Troy,N.Y. 


ForSale—Patent No. S4,(T5, extending window sash 
For particulars address C. E. M., Box 773, New York. 


Screw machines, milling macnines, and drill presses. 
The Garvin Mach. o.. Laight and Cana) Sts.. New York. 


Use the Hough Security Cash Recorder. Entirely dif- 
ferent from a Cash Register. Hough Cash Recorder Co., 
Springfield, Mass. 


‘The best book for electricians and beginners in elec- 
tricity is “ Rxperimental Science,’ by Geo. M. Hopkins. 
By mail. 4; Munn & (o.. publishers, 41 Broadway, N. Y. 


There are others, but they are not in it with the Rome 
nickel copper tea kettle. It leads them all. We want 
an opportunity to convince you. Circulars and prices 
given by Rome Manufacturing Company, Rome, N. Y. 


{¥" Send for new and complete catalogue of Scientific 
and other Books forsale by Munn & Co.. %1 Broadway, 
New York, Free on application. 5 


Yes Moers 


HINTS TO CORRESPONDENTS. 


Names and Address must accompany all letters, 
or no attention will be paid thereto. This is for our 
information and not for pa . 

References to former articles or answers should 

date of paper and or number of question. 

Inquiries not reasonable time should 

repeated ; correspondents wil! bear in mind that 
some answers require not a little research, and, 
though we endeavor to to all either by letter 
or in this department. each must take his turn. 

Buyers wishing to purchase any article not advertised 
in our columns will be furnished with addresses of 

manufacturing or ng the same. 

Special Written Information on matters of 
personal rather than general interest cannot be 


plements referred 
10 cents each. 


proof sheet, the machine by special adjustments printing 
at the bottom of the column the sum total, doing the 


or in a horizontal order. With these features are com- 
bined, in the last patent, an improved mechaniem for 
cansing the keys to impart a variable throw to the add- 
ing wheels and type carrier, and for dispensing with the 
strain of tarning at one time a namber of the adding 
wheels. A novel organization of devices is also provided 
for spacing, adding and printing, or spacing without, 
printing and printing without adding. 


PROTECTOR FOR PNEUMATIC TIRES.— 
Zebulon Foster, Chicago, Il. To prevent the puncture 
and damage of tires, this inventor provides a protective 
rim whose contiguous ends are enlarged and curved 
around the sides of the tire, being arranged one within 
the other and having their flat sides snugly engaged with 
each other. Each side of each end has an inwardly ex- 
tending ear, the ears being longitudinally aligned, and 
being respectively engaged by threaded bolts and nuts to 
canse the rim to bind on the tire. 


PROCESS OF OBTAINING PHENOLS.— 
Leonhard Lederer, Munich, Germany. To obtain pure 
phenols from substances containing them, such as crude 
cresols, xylenols, thymol, carvakrol, engenol, guajakol, 
and creosol, this inventor has devised a process consist- 
ing in subjecting the substances to the action of chlor- 
acetic acid in the presence of alkaline lye, then treating 
the alkaline salts prodaced with suitable mineral acids 
to produce separate phenoxacetic acids, which are also 
treated with mineral acids to produce phenol. 








FuRNACE.--Thomas H. Lucas, Minne- 
apolis, Minn. This is a furnace which may be used on 
beilers or for cooking or heating, and has a primary com- 
bustion chamber communicating with and receiving the 
gases from the fire pot, while a second combustion cham- 
ber covers or surrounds the primary chamber and com- 
municates with it at the top through a restricted opening, 
there beng means of supplying air to the primary cham- 
ber at the restricted opening. The furnace is designed 
to insure complete combustion and utilize the fuel to the 


best advantage. without rem 
Scientific American Sup 
to may be had at the 


Books referred to promptly supplied on receipt of 
M1 imerals sent for examination should be distinctly 
marked or labeled. 


BorLeR.—George H. Hersey, Clifton, 
N. J. This boiler and its casing are made in sections 
which may be assembled to form a boiler of any size by 
usinge greater or smaller number of sections, und is de- 
signed to afford simple and efficient means for heating 
buildings by hot water orsteam. The boiler is formed of 
one or more series of hollow oblong metal loops con- 
nected at the ends and connected with steam or water 
dHatriwuting pipes, and the sectional indlosing-case has a 
grate, ash pit, smoke bonnet, perforated baffle plate, and 
a dranght chamber. 








(6748) 8S. A. E. asks how to mount 
drawings on linen. A, The linen or calico is first 
stretched by tacking it tightly on a frame or stretcher. 
| Itiathen thoroughly coated with strong sizg, and left 
until nearly dry. The sheet of paper to be mounted re- 
quires to be well covered with paste; this will be best if 
done twice, leaving the first coat about ten minutes to 


THREAD CABINET.— William K. Shelton | %** into the paper. After applying the second coat, 
place the paper on the linen and dab it all over with a 


and Perry H. Stewart, Hopkins, Mo. This is a revolu- | 

ble polygonal cabinet with several main compartments clean cloth. Cut off when thoroughly dry. 

adapted to display a number of shades of the same color (6744) A. J. H. asks: 1. If you havea 
| current of 100 volte and put a resistance of 100 ohme in 


of silk or thread, the cabinet also having a central and 
commodious storage compartment in which to keepsur- | this circuit, what would be the voltage of current after 


plus stock. Novel distributing devices are also provided | passing through resistance, or in other words how many 











whereby a particular spool may be easily withdrawn | yoits would the 100 ohms resistance reduce the 100 volts? 
from any cell in the cabinet or from any of ite columns | A. Voltage in the case named is treated not as something 
of spools. absolute, but as expressing a difference of potential. If 
100 volts were expended in producing a current through 
the 100 ohm conductor, the potential difference between | 
| the terminals being 100, the potential’ difference for in- 
termediate points would vary directly with the resistance | 
between them. ‘Teas Between either end and the center | 
there would be a potential difference of 50 volts, 2. 
Suppose you take a common telephone magneto and | 
change it into a dynamo by putting in a commutator, 
take the fine wire off shuttle, now what number wire 
would you advise to put on shuttle so as to get best 
possible results and what ‘size small lamp could you be 
able to light with it? A. Fora small magneto we refer 
you to our Supriement, No. 161, and for a drum arma- 
ture for the same our SuprLemeEnt, No. 509. The wind- 
ing of a magneto must be calculated for voltage and am- 
perage desired, for “ best results " is too indefinite. The 
armature of the magneto you allude tois not of good 
type for your purpose. 

(6745) G. A D. asks: 1. What is the 
smallest number of hydro-electric batteries of say 1 volt 
each that will cause a spark to pass over an air gap in a 
conductor, said air gap being one twenty-fifth of an inch 
wide, and the spark to play continuously (or as near to 
that as possible) between the two ends of the conductor ? 
A. For sparking distance betw ball electrodes the 
usual allowance is 10,000 volts for one-tenth inch. You 
will have to use a spark coil, as the battery on the above 


Fo.tpine Lee FoR FURNITURE.—Dan 
E. Carter, Traverse City, Mich. Brackets secured to the 
under face of a table or other article of furniture, ac- 
cording to this Invention, have recesses in which are 
pivoted the legs, which carry clamping rods, adapted to 
draw the brackets together and lock the legs in position. 
The construction is especially adapted for benches, ta- 
bies, cot beds, chairs, etc,, the legs being readily held in 
folded position or position for support, and the locking 
device being simple and inexpensive. 


DENTAL Forckps.—Sheldon A. Stien- 
barger, Augusta, Ill. Pivoted to these forceps is a ful- 
crum plate on which a rotary cam is mounted to turn to 
rock the forceps relatively to the fulcrum plate. The 
forceps are designed to facilitate drawing a tooth di- 
rectly out without moving it iaterally, rendering the 
work less difficult for the dentist and less painful to the 


patient. 


Kox Hrvex. — Charles L. Feinberg, 
Brocklyn, N. ¥. This is an inexpensive and durable 
hinge, particularly adapted to mounting the lids of cigar 
and other light boxes, and the hinge may be applied 
without the use of naile or screws. It consists of two 
pivotally connected sections, one of which is applied to 











the box by pinching a projection in position after pass- 
ing it through a slot in the box, the other section having 
an edge bent so that it is adapted to embrace one edge 
of the lid. 


basis would be too large. 2. If same air gap were ina 
Geisaler tube when it is at its best conducting condition, | 
how many of the same cells would be required to cause | 
said spark to pass ? A. It depends on the size of the Geiss- 
ler tube. A small one would show a one twenty-fifth 
inch spark. 3. How can] cause carbon (which has been 
made by carbonizing sugar) to dissolve in molten fron or 
silver. As soon as I put the carbon in the molten metal it 
rises to the top and burns away there, before it can be 
mixed enough to allow any of the carbon to dissolve in 
the molten metal. A. Try graphite or electric light 
carbons. You will not succeed in dissolving more than 
a trace, if that much, in silver. If you will have iron 
cast very hot -n an iron mould, the piece cast being 
very thin, it will retain “ dissolved * or combined carbon. 
4. What is the greatest pressure we can exert on any sub- 
tance, in pounds per square inch, and by what means 
that are available in practical application? A. It de- 
pends on the power of the press;—there is no limit as- 
signable. The hydraulic press is usually available. 5. 
Nors.—Copies of any of the above patents will be | Please name a substance or two which I can practically 
furnished by Munn & Co., for 2% cents each. Please | introduce in a Geissler tube, to absorb the} oxygen, so 
send name of the patentee, title of invention, and date that, when I have exhansted the tube of air and the ab- 





Designs. 


Curr Ho.tper.—Louis P. Kleiderer, 
Henderson. Ky. In this design the body of the cuff 
holder has parallel wavy lines, at one end of which are 
loops presenting a leaf-like figure, while at the opposite 
end is a large central loop with eyes at the sides. 


Game Boarp. — Volney K. Coffill, 
Brooklyn, N. Y. ‘Chis board has disk-like figures 


in the center of the board is a salient point surrounded 
by four groupe of salient points, those of one set differ- 
ing in color from those of the other sets. 








of this paper | sorbent has got through absorbing the oxygen, there will 


[MARCH 7, 1896. 
be only gua teit ta enlld ‘tebe, A. Metallic co 
dium carefully freed from naphtha. It is dangerous to 
handle. 


(6746) B. E. R. asks: 1. How could the 
simple electric motor described in SupPLEMENT, No. 641, 
be modified so as to develop (full) one-sixth or one-fifth 
horse power ? Would it be sufficient to increase the thick- 
ness of the magnet core two or three layers, put one or 
two extra layersof wire on magnet, and nse a current 
of twenty volts ; or would it be necessary to make all 
parts of larger size? A. You would need a cast iron 
core to give it good residual magnetism, so as to make it 
self-starting. We strongly advise you to go on other 
lines and make such a dynamo as is shown in our Sup- 
PLEMENT, No, 600. 2. Why will not the above motor 
operate as a dynamo, especially if the field is excited by a 
battery? A. It has too long and thin a core; it wil! 
generate current if you use it as described in your ques- 
tion, 3. How many amperes of current will a Daniel's 
cell generate, the porous cup of which isa common drain 
tile (with one end stopped), the copper and copper sul- 
phate solution being in this, and surrounded to full 
height by the zinc and solution of salt? A. About 4 
ampere through a low external resistance. 4. How many 
volts is the Edison-Lalande battery’ A.05 00°75 voit. 
5. How long should a chromic acid porous cup battery 
operate with one charge? A. It depends on how much 
current is taken from it. 6. Is the energy of the battery 
wasted when the circuit is left open for a month or two ? 
A. Yes. The zines are rapidly attacked, the solution 
thus becoming spoiled. 7. How many square inches of 
zinc must be exposed in the above battery to produce one 
ampere of current? A. Three or four squareinches. 8. 
How can silver be removed from old plated ware? A. 
By dipping in a mixture of a little strong nitric acid and 
strong sulphuric acid for articles of brass, copper, or Ger- 
man silver. For zinc, iron, tin, lead, Britannia metal or 
pewter, use a 10 per cent solution of potassium cyanide 
and make the article the anode, with a platinum, copper, 
or brass cathode. Both pr qui hing, es- 
pecially the first. 9. Will you please give directions for 
making an inexpensive compound for coating wooden 
battery cells, to render them acid proof? A. Melt to- 
gether 4 parts resin, 1 part gutta percha and a little 
boiled oil. Apply hot, using a hot iron to work it into 
the corners and cracks. 


(6747) A. J. C. asks how to lace belts. 
A. A correspondent in the Screnriric AMERICAN says : 
I send you a sample of belt lacing which I am using 
in my factory. It is far superior to any other way of 
lacing. It rans smoother on small pulleys, as it bends to 


















fitthem. To lace it, commence in middle or either side. 
If in middie, divide the string into equal lengths ; if on 
edge, same as sketch, by fastening one end and running 
across and back. You will readily see its advantages. I 
suggest it so others may be benefited. 


(6748) D. M. H. says: Please let me 
know through Notes and Queries how to make a mould 
to cast one-half sphere plaster figuresin. A. A good 
gelatine mould may be made in the following manner : 
Soak the best white glue in cold water for 24 hours, then 
drain off all the water. Melt the soaked glue in a water 
jacketed kettle, then pour the glue upon the object, the 
latter being incased in a lead or pasteboard box. Let it 
cool for 12 hours, then separate the cast from the object. 
If the object be a statuette, a thread should be attached 
to the back, and extended out of the mould at both ends, 
so that it may be used for cutting open the mould after 
it is cooled, to permit of taking out the statuette. A 
good material for a mould is made in the following way: 
Dissolve 20 parts of fine gelatine in 100 parts of hot water, 
and add 4% part of tannin and the same amount of rock 
candy. It is said that a mould made of gelatine or gine 
alone may be made more durable by pouring over it a so- 
lution of bichromate of potash in water, 1 part of bichro- 
mate to 10 parts of water, and afterward exposing it to 
sunlight. Most objects require oiling slightly before 
being covered with glue or gelatine. 

(6749) A Subscriber writes: I wish to 
build an air motor to run small electric light plant. 1. 
How large a storage battery is necessary for 6 incandes- 
cent lights? A. A typical cell gives 35 amperes at 2 
volts. By using 20 volt lamps you can get on with ten 
such cells and have still an excess. Allow 20 volts and 
2°40 amperes perlamp. 2. How large adynamo for same? 
4. See our Surriement, No. 600, for full description. 
8. About h« w large a wheel? Winds here in mountains 
are strong. A. A one horse power wheel would be ample. 
4. Will kerosene at 80 cents per gallon be economical 
ornot? A. If you can handle the plant, it might be eco- 
nomica); the chance of its proving so will be greater as 
its size is greater. For size given, the personal attention 
required would militate against it. 

(6750) 1. W. T. writes: I am making a 
coi] for demagnetizing watches, using a 120 volt alternat- 
ing current, and would like to know the size and amount 
of wire for same. A. Use three or four pounds No. 2) 
wire. Wind around acore of the section suited for the 
largest size watch. There is no harm in giving plenty 
of room. 


(6751) L. W.G. says: Would you kindly 
give me a recipe for coloring incandescent lamps red and 
blue that will not crack or blister? A. 1. Prepare the 
glass by thoroughly washing in soap and water and dry- 
ing. Then dip in bath made by beating up the whites of 
two eggs in 114 pound or pint of water and filtering, and 


Marcu 7, 1896.] Scientific American. 157 


hang up to dry. Dissolve the aniline color in photo- 
yrapher’s common collodion. 2, Red or blue aniline will 
‘orm clear solutions, while the green solution will require 
filtering. 38. Yellow aniline forms a handsome color, but 
the surface of the glass presents a frosted appearance 
after the application. 4 Violet and purple colors may be 
obtained by combining red and blue in different quanti- 
ties, When the solution is ready, dip the prepared glass 
bulbs therein, hang up to dry, and finally pass a current 
through the bulb for half an hour, that the heat thus 
generated may harden the coating of the collodion, or 











































































1 
place in a current of air. 5. The preparation can easily Street ow Hic seeeeecovens 
be removed with alcohol or sulphuric ether, but is not Stretcher frame, Ariowant ant & Ue Keller a. BAN 
affected by water. ap ayorsg has shown that the best Swi tobi See Railway switch. Trulicy wheel” 
resalts are obtained by Seay 0S cD eillinn, Switch, H. 8. Web« (ae 
Make the color light rather than deep, and apply two or Table. "See irovi tabi. ‘Qverating table. =a 
three coats, ‘Tap or other vaive, Ce. Linindon 0. Seats 
(6752) N. 8. C. says: Can you send me Telephone, Mi Cart nee Eee noe ED 
a recipe for a tonic whieh will cause a growth of hair on 1 ome cote ion, short dist men 
the head or face ? A, Salicylic Hair Tonic : Telephone system, raliway, W. H. Nixon... 5 223 
aw SS Se 50 grn. Terephone 0 transit a. bat “icc” 
Ce oe nade? Sebsadia wes Geavee<caun 244 drm. scenic, Oehring & Tucker....... 666,113 
‘Tincture of cantharides.... ..... cusses 1G fl. of, ‘Thaptere. rh clreuit Gotroiling a apparatus for seeaic, 558.116 
Bay TGR ... cecccccescccscccccsccess 6 fl. oz. beaters um curtain for, Gehring & 555,115 
— Water.......--++- NO iil ps - os. Thermometer, oven, a8 haf een aoe 586.318 
Boiling water—enough to make ... .. on. Tuill support, Gf. Bowmal....... weereracccees, SOT 
(6758) L. A. M. asks howto mix lime to ‘Tire valve, testing device for pnsamaiia, A.M: 
whitewash brick walls, inside and outside walls, so that ov ee reer ere 
the lime will adhere. A. A good durable whitewash is | Car signal, B. Nelson. ................ccceeseeesseees Lantern banger, signal, &. R. Knowles Tvol Sapper, cx — sabtes, A, Wi, Coast. ae 
made as follows ; Take 34 bushel of freshly burnt lime, | 62% “eehing, B. B. Castle. .............. 0... an —} ) B.W gots & ping haat instrument, J. Welle........-.++ +0 
slake it with boiling water; cover it during the process, | tll............-.-g:seegeseerssasrcaesgeessenerees - $85:238 |” Browne Tras aa track hanger W. Louden.: 
to keep in the steam. Strain the liquid through a fine sieve, evel. @ qenawee weed, 3, trap beneecenanee 
and add to it 7 Ib. of salt previously well dissolved in sep aeeeeeeeeenecenseeereesenes Trestie for plasterers, et Sprasae 
warm water; 3 Ib. of ground rice boiled toa thin paste and Ay qromer, Wace! wien. CA . Willams 
stirred in boiling hot; 44 1b. of powdered Spanish whit-| ,,. the grinding of, J. E. Prest...........+ ..-+-0+ U ce bier a 5 » eeecee Tobe. See Pneumatic =. Pneumatic dispatch 
ing 1 1b. of clean glue, which has been previously dis- | Carriage brake, child's, Mackenzie & Hoiiings- oes. — Tabular bod cot 6 aimee tn 
solved by soaking it well, and then hanging it over a Tee so forming, t “le catieanpemeped ~ ae 
slow fire in a small kettle, within a large one filled with nina box. G1 Bauch. i ceeeeec eee + RO 
water. Add 5 gall. of hot water to the mixture, stir it Typewriting machine, B. Granville................. 55, 645 
Typewriti bt Ge, Gh WO ones so canandenone 5A. 138 
well, and let it stand a few days covered from dirt. It Typewriting ma mach ies, éuplex bb moshesion - 
‘or, J.T, Davia....... . 6A 





must be put on quite hot. For this purpose it can be Vaive, B. A. Rouace Meaphbeonsncece 

kept in a kettlé ona portable furnace. About 1 pt. of alve, H. B. Hont....... oe. 566877 

thn mbxtare wil covers aquare yard Meeryarcround W! Metter Sis | Vals. sat cseiscigs whee anton: 
(6754) E. L. F. asks, How fast will a one os 580.260 | Milling machine. automatic valve, Oliver & Bar- Valve motion for gus and peitoicana signed. 0 

half horse power steam engine run a 12 foot boat and = Vapor berwer, G.'W. Billinay....0002200020000002 : Sono 





Vehicle luggage carrier, ©. J. Brosnan........ 

Vehicles, contact device for clecistenliy propel- 
. B. W. Reichel ocatenss Gee 

Ventilator. See Bedding ventilator. Chimney 


ntilator 
Ventilator, Conard & Culiina... eaanee 


what size propeiler will be needed? A. A 4 horse 
power engine should give a speed 6 to 7 miles in a 12 
foot boat with good lines, with a 12 inch propeller. 





Wi i 655,431 

(6755) D. D. asks for the size of boiler Veterinary speculum, M. MeNaliey...... 55.90 

to work slide valve engine 144 inch stroke, 1 inch bore, Wasoa. delivery. “at! . ewe canes ae 
as) machine, B. W. xi 

for 1% wee a nye er ry will require Watches, mailing or suipping package tor, I B. A. pa 
a bowler ra horse power, or ing 6 square feet me 

Water closet and urinal, 8. W. Le coves: GBA AGS 

of heating surface. See Screntiric AWERICAN SuP- Water — apparelus. A. Mt "Putnam. wih ae 3 

ustrations small boilers. ater heater ouser 
PLEMENT, No. 708, for ilt aad om ater f beater and aoe. combined, T. Gunning ae 5, Sr} i 
tman........ “ 


10 cents mailed, 
Weighing machine, avtomatic, W. B. Nickerson... 556.398 





























(6756) J. A. H. asks: Can you give me Garnier & Prescott i . A -- 55341 | Welghing machines, door for automatic, W. i 
of matter, E. C. pe Permutation lock, W. Si eg eeeee.. oe Nickersc ‘ . 06.179 
the proportions of wooden patterns to make the follow- Permutation lock, J. Rocbe........... .... woe DODy Welding indicator, electric, EB. Thomsen. 565, 130 
ing sizes of cast iron dumb bells : 25 Ib., 50 Ib. and 100 roleum | motor, b .. 565,373 | Well ap —*) sheave attachment for oii, &. G. 5.138 
lb.? A. Make an accurate drawing of a longitudinal sec- Le 555249 forte, R. M. BQUIES oases Wheel. See Traction wheel. tg : 7 
‘wake, and as near the size as your judgment will allow, ° de ectgalan bute. washes» ler work, O.M. O'Hearn. 022. ina, sO 
then compute the contents in cubic inches and multiply Tide , a, Spraying Window. JF. ‘ergebrand wd de Laas. BR 
by 0g casting. Window, W. H. Wassmant............0.00ceeseeeses Ab Mb 
Atanas £§ =i\leen. overin Wire, tiation tachine. "A. Harve... weer ST 
We ° nder, i cnendiliine sdhhne veskdonsertes . 
(6757) J. P. asks: 1. How can I muffle or R. A. Lang.. b ii! Noice = Woodworking machinery, ii. Jadd............... *, 565,08 
the exhaust of my gas engine so it will not make so F. X. Hamer.......... * 
much noise? I use the engine to run my buggy. A, | ROSE SUPPORT. H.W. TODSY....- a --crersevese soeese 
You can make the exhaust nearly silent by connecting TRADE MARKS. 
with an iron box or cylinder of three or four gallons ca- | ph-ancnting device. T. F. Horr... 
: ti i 
pacity, with several diaphragms of \% inch mesh wire sateen See Borax Company’. = - — - 2 963 
faked cereal products, J. M. Rueth............ eevee 21.008 


cloth. 2. What causes the sharp snapping sound in 
gas engine cylinders which occurs every little while ? A. 
The sharp snap is probably due to a miss fire, by which , 
the second charge becomes stronger and makes a heavier Cigars, Hoover Mercantiie Com 

See Cider Dress shields, Canfield Rubbe: 2 
explosion, making the engine jump. 3. What is meant ll oniahiitien i «osesrenasnanennewiinanebeseete TAA .J. 566,308, Ficuneia, unstetababte, Wiliam H Hol ee’ ‘& Com- mes 


Bicycles. Jenkins C -* e jempeny. baweedeste seveses 

Bicycles, F. A. Lapbam aalbabeqvoeccoets 

Bicycles, FH, OOM... . 2.66.66 5 oops eeees stese 

juots and shoes, Little, Maxweili & ompany ; 
A 











by “machine sparking” ? You used this term i speak- oes omer Aacpemmamliienes ape 
in motoc The term sparki ETE MER. 5. 0cesesnaboess saceeese $1008 
ing of the Benz yele. A, 8 ng pro- Gas hi eater Hong & Otto. asesenesteanenenen oon we 
axa et ets, ruman 27,306 

bably refers to the electric spark used for igniting the Laxativ ai Gram es 
a “ rations, M to-Peptone Company... .... 27 Bee 
— Medicinal food, B. Go BED s coccvcepedee Sucneaaneenl 27,861 
Medicine, blood, F. Hobart.. ‘s + dent 27,860 
ree cts traitor. W Gai 22002000000" ut wt Mingral eping water. Tallawanda Winera! Spring 
An experience of nearly fifty years, and the preparation tal Les! ieketitigs Morocco. patent, leather, and goods of’ that ie 








Paints, stains, fillers, japans, yarnisbes, and simi- 
lar articles, Harrison Brothers & Company..... ° 
Paper and re ey ier o —,.. 27.849 
Perfu extra powders, lotions, cosmetics, 
hair restoratives. and soap, Wood Brothers... 27,854 


of more than one bundred thousand applications for pa- 
tents at bome and abroad, enable us to understand the 
laws and practice on both continents, and to possess an- 












































equaled facilities for procuring patents everywhere. A % | 
synopsis of the parent laws of the United States and all Pit phic cameras, Rastingn Kodak © ompany. es) \ 
foreign countries may be bad on application, and persons Pins, safety. Oakville Company... “as 
contemplating the securing of patents, either at bome or ites A BO ey New 5m 
pe a mates co waite to tte oe ° 2 —_ cultivators. and their parte and attach- ; 
which are low, in accordance with the times and our ex- . &. G vee 555,088 Ww eimai ents, Southern Agricultural Works........ 27 888 
tensive facilities for conducting the business. Address ame oe Rail Yr males _— > tor, @ ‘ | wit tr use surfaces Cc. &. Hyde ve eaenones - ae 
MUNN & CO., office SCIENTIFIC AMERICAN, 361 Broad- a eo ee A 55,21 Remedies for diphtheria. sore throat. quinsy. 
way, New York. See Car ways, sectional conductor for electric, W. H. eatarrb, R. M. Thompson... 27,857 

Remedy for H+ ~ | tevacco, and allied habita, D. BE. } 


— eaten 
Railways, endernrognd Morgan........ 
electric, C. T. H. soe Sewing r weachines and attachments, except needles, = 


INDEX OF INVENTIONS ie Wa = | eee mening Sa ig OS 





‘Tea, Bronson, meows & Company ul 
Tea, @. M. Lane.. seseeveneseeseras S1DbT 


For which Letters Patent of the Tea. A. Melrose & COmMpANy............se0s0000++ -- Be 
b Merrick Thr 1 amnny........ 79 
Untted States were Granted ae OF pnouenatie, ton Woven Hose 
bruary v ead tasbeaee aaitess ed, “Motreath & _ 
‘ool ware ith) nam 
Fe 25 1896, ccnkcaden. seetdotanse ccsnecetesscececouece . UIT 
> Toothwash, y, Pe MTN. cacndongonces cocccccsecscs TS 


Toy firearms, Ives & Williams Com 2 
Wra pers and tea gowns, ideal Vevetacturing n 
pany 


4ND EACH BEARING THAT DATE. 
(See note at end of list about copies of these patents.) 




































































a W. P. Gammons, Jr......... DESIGNS. 
Poe eee SCE CSCC EC CSS SOOT CTO Cee eT eee eee) late, C. H, Fog@.......««-. 
ay Fire and burglar alarm. Tbermostat- se eae Botler, tubular stes eteatn, J.J. Hogan.. ; 
- ing motor, N. Teala................--->----+ SRI) | Gas, making ah8 COnsuaetM. ‘for burning iique- | MAMD...........0..06-.50- 2 hese Rage base Chair C. Holstein. : 
i J.B. Di stand ; 
Annunciator, clerical AS mum, heating, A. M. 
clator, electrical, F. Porath ............-.--+ 555,120 | Gas, process Of and apparatus for producing Miu~ |... | co noulder brace and suspenders, F. Trambiay..... Glass Vv 
Arithmetical appar Lubricating. box for f friction drums, J. ¥ 
As bor mee Paper box. ‘f. i. Wiedersbeim, 3 
Kore. ote, tne ales bin of bax. 3 A. Fleach ' 
att - ‘See’ Pri Spoon, L. R. H ' 
me at why ea ante epee 
Bed, ‘folainae J.D. A printed yey h-~ — —~4 or: s 
paten vy paten por 
Red, folding, J. a. Bini oneness ne eeeee eee =r since Ia the ren bing f nidhed from this ofes for ’ 
oc r wap % cents. In BR. 3. ft -4- state the name and number | 
Relt cou =: s. ws of the patent Geeired, and "remit to Munn & Co., i 
icy Broadway, New } 
yele dri ts may now be obtained by the in- | 
leyele gearing, 8. A. White Gre! vor the inventions named in the fore- 
cycle handle bar sores Dieterich & fring list, they are bens ithe ove, For ful 
eee ee ee ee eee Pe Peer 7 
Bicycle els Ino, polser, 8 ba yw Munn & Co.,%1 Broedway, New 
Iton seeereeeeeees York. Ott patents may also be obtained. 
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BWovertisements. 





ORDINARY RATES. 
leside Page. cack ineertion «- « 75 conte a line 
eck Page. ench tneertion «- - « - $1.00 a line 


Pw” for some classes of Advertisements, Special and 
Hohe rates are required 

he above are charwes per agace tine—about eight 
words per fine. Thte notice shows the width of the nae. 
end ie set im agate type. “neravings may head adver- 
iLisemen.s at the same rate per agacte line, bY measure- 


press. Advertisements must be 
wtion Office as early as Thursday 
n the rouowlng week's issue. 


OOD or METHL WORKERS 


withoat steam power can save 
time aud money by using our 


Foot and Hand Power Machinery 
SEND FOR CATALOGUES— 
A—W»od-working Machinery. 
B--Lathes, ete. 
SENECA FALLS MFG. COMPANY, 
605 Water St.. Seneca Falls, N. Y. 


men, as the lerrer 
received at Puptics 
morning to appenr 








THE 


try.—-Deserip f the method of manufacturing 
wrought ir. n inet rnamental and artistic forma, With 
9 ilhustration « Cont ~d in SCIENTIFIC AMERICAN 
SUPPLEMENT, No. £040. Price 1 cents. To be had 


at this office and from aii newsdeaiers. 











maneesns PLANERS DRILL 
MAC HWE SHOP OUT iF TS. TOOL 
e' AND BU GUE FALE 
SEBASTIAN LATHE CO 120 CULVERTS C Nt NNATI.O 


SOCCoeeoooeerereseooooeoore 
Universal Surface Gauge < 
FOR TOOL MAKERS. 
Sin. high. U1 ounces. Steel base, 
hardened. A mort convenient gauge 
light work. Price #3). 
e? Catalogue of Pine Tools, free. 
The L. @. *TARRETT CO. 
Box A, ATHOL, MASs., United States ¢ 


SEPPOSCOSSH OOPS OOOO OOOO OOOOS 


THE CURTIS 
Steam & Grease SEPARATOR 


IT WHI... separate water from «team, and 


a0 deflect the water that it cannot ge. back 
urrent 





POWER AFOOT! 
LATHES. 






,’ as 
rrr" "rT" 


onuse 
for 4 


COSCO SCOOEO OE 





into the 








& SEELEY CO. 
__Besten. 


Dp EMT 
29-33 Haverhill Street, 





Serew Machines 


and Geveral Line of Machine 
Shop Tools. 


Hill, Clarke & Go. 


160 Oliver S@t., BOSTON. 
16 s. c anal St., Chicago. 


Ny. CAMERA EXCHANGE 


it Cameras 

Headquarters for Baytng, Sell- 
tng, and Exchenging Cameras of 
Lenses. Large assortmont al ways 













on hand. Decrioping, printing, ele. 
Photo supplies of every de- 
scription at lowest prices 
Nerd ix a for bar- 
oy tit, Ack 


-¥. CAMERA. EXCHANGE, 43 Fulton St., NEW YORK. | 


GIFFORD PATENT SCREW FRICTION 


CLUTCH PULLEYS 
CUT-OFF COUPLINGS 


Unsurpassed in Power, Dura- 
bility, and Economy of Space. 
CiIFFORD BROTHERS, 
FOUNDERS AND MACHINISTS, 

__ 78% 737 Columbia St., it.. Hudson, N.Y. N.Y. 








cwicaco Price Reduced t0 $10 
PERFCRATOR Protect your Checks and Drafts 





from Forgers. 
Ask your dealer for it or send 
order direct te the mfrs., 


THE B. F. CUMMINS CO. 


™ ‘ linton Street, } 
CHICAGO ; Dept. A. 

3 Nassau Street, } 
NEW YORK. |; Devt. B. 


BALL BEARING AXLES AND RUB- 
bor wer —A Pp ape read before the Carnage Builders 
Nat ove Phi ladeiphia, October, 14 show- 
ing the ‘advan tage to be derived from the use of ball 
bearings and preumetic tires in road vehicles. Con- 
tanned © SCIENTIFIC AMERICAN SUPPLEMENT. No. 
O92. Price Weents. To be had at this office and from 


Brazing ~ 
~ Stand 


For Bicycle Manufacturers, 
Kepair Shopa, and Tool Room 


purposes 


Buffalo Dental Manufacturing Co., Batiate, N.Y. N.Y. 


Combined Bolt Cutting, Nut Tapping. 
Pipe Threading and | 
Cutting-off Ma- 
chines with Open- 
ing Dies. 


SUPERIOR QUALITY. 
t#” Send for Catalogue. 
WILEY & av SSELL MFG. - €O., Greenfield, Mass.. U. 8. A. S.A. 


NICKEL 


AND 
ELECTRO-PLATING 
Spoarates and Maternal, 


ali ne wadesiers 











THE 
Hanson & Van Winkle Oo. 
Newark. 5S. d. 

l LaseRrty S@r., N. ¥ 
S471 & CANAL Br. 
CHicaeo. 





= your bustmess curd 
‘or 1 p. iS catalogue 





Scientific American. 











If not, why not? No other wheels 

the world stand so high in the estima- 
tion of cyclists. because Waver' are 
built on honest value lines, and the 





ORNAMENTAL IRON INDUS-| 








'T Wit. separate grease and sediment | 
from exbaust steam The grease may be 
drawn of at intervals, and the sediment 
removed 2” Send for Circular 8. E. 





‘Concrete and Twisted Iron 
[Concrete Surfaces {uisr'..uir.70"" 





pene receives full value for the 
vestment. f 


SEND TEN CENTS IN STAMPS FOR A PAIR 
OF OUR NEW CARD COUNTERS, 








HELLO, CENTRAL! 


Long Distance Granular Carbon Felyphonecs ! 
The “best” is the cheapest in the long rw 

and ours are the best. A trial wilt convines 
you. Money back if it don’t. omy invit 
ed to take a pair on trial. Ten styies to choose 
‘al in | Oe and get illus- 


THE PERFECT CUFF HOLDER 


position iit "outs 
pce ney bills monthly. 


cuff in position In coat | | Bee a 












sleeve after coat is on, press Or st rn mail. 
down on ae, _ fs Oholier ecENIX Nix INTER on TELEP ONE ¢ oOo., 
OPEN fasten to sleeve | ff come 131 Liberty St., New York. 
eff with coat. Sample pair, prepaid, 
ul, ie. AGENTS WANTED. The Pertect 


@ Holder ‘e.. SS Dearborn St., Chicage. 


BUY 
TELEPHONES 


That ure cood—not ** cheap thines. 
ence in cost is little. We _—— poy ~~~ 
= our customers against loss ypaten 
Jur guarantee and instruments are 1¢)' ¥ I aon 


WESTERN TELEPHONE CONSTRUCTION CO, 
440 Monadnock Block, CHIcaGo. 
Largest Manufacturers of Telephones in the United States 


SWELL DRILLS 





” The iL ~ 
- 

















DO YOUR OWN  Ssss.ritlaattt 
money e rinting for 
others! Lazeconens 

es. | 
ed Highest Medal at Sa w way dn Pair. 
PRESS for Oa Meee ais latest improvements. 
Saat, ciroulase, Be | 6 factory. F. C. AUSTIN MFG. CO. on CHICAGO, iLL. 
ee oat | “RELSRY & CO. 

& small paper, Meriden, Conn. 





STABL i 


THE DEFIANCE MACHINE MQUSK 


eT" PUMP 


Pumps Any Kind of of Liquid. 
Always in Order, never Clogs nor 
oe o Pump Guaranteed. 


MAN RERS 
WOE 


LARGEST | 
Sand Belt Machine SATISFACT 


an RAR 
' 
' 


IN THE WOF 


NE 
ION GUARANT 














Invest Time, Energy, and 


WHY NOT bis Ses 


The Opportunity. for.Live Men with or without Technical Knowigiee. 


CONCRETE“: 


Building Material. 
construction ahead of al) other s 


stems in effect- 
iveness, universality, and simpli — 
The resemblance between these and 





HTLY CRAC KS were nted 


rs ONC ib nF Li, 
at Neg no 
RAN 


rH o eal 
so 


ye ion 
D RAW he 


RANSOME & SMITH co. 


UNS niase joints, invisible, unobjectionable. 
i and ec Speen. 
yee latest, cheapest, and bes 
sold for Btates, counties, ~ Sy ~7 buildings. 
. and complete information upon application. 


622 Boyleston Building, CHICAGO. 


et GN Wr rere twats Dope tr 
‘ a 
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LITTLE GIANT BOLT CUTTERS 
and NUT TAPPERS. 


bh Tap Chuck, 
7, es, oa Collets Cut- 
ting sizes, from 4¢ to 1 inch. 
Has improved clutch on spin- 
die for running die off 
po is cut, making quick 


Ee Send for fully ilustrated 
PO. Box B, Greenfield, Mass. 





WELLS BROS. & CO., 


ARMSTRONG’S + PIPE « THREADING 
CUTTING.OFF MACHINES 






















earaaelt @y SELF RELEASING a an Poe 

Breeching Hook _ Water, Gas. and ‘Steam Fit- 

Safety, econ- Pipe Catters. Sfocks >. L- 

omy, and con- unirersally acknowledged to be 

ba yy THE BEST. £2 Send ie catalog 

eign Potente for sale or to manufacture pL THE "ARMSTRONG. ME G. CO. 
Sample. H. P. VAN Waonnu, Btony Creek, Out. Can. ridgeport, Conn. 








How to Build a Home— 


Those intending to build will find the very best practical sug- 
gestions and examples of Modern Architecture in the handsomest 
Architectural Magazine ever published .. . 


“The Scientific American 
Building Edition.”’ 


Each number is i!lustrated with a Colored plate and numerous 
handsome enuravings made direct from photographs of buildings, 
together with interior views, floor plans, description, cost, location, 
owners’ and architects’ names and addresses. The illustrations 
include seashore, southern, colonial and city residences, churches, 
schools, public buildings, stables. carriage houses, etc. 

All who contemplate building, or improving homes or structures 
of any kind, have in this handsome work an almost endless series of 
the latest and best examples from which to make selections, thus saving time and money. 


Pustsneo Montniy. Svescnirtrions $2.50 4 Yean. Sinarce Corics 25 Cenrs. 











vor sues anew" Graddress MUNN & CO., Publishers, 361 Broadway, New York 


{Marcu 7, 180¢ 
HOME STUD 


An Elementary Journal 
FOR TECHNICAL STUDENTS 








Incl all and Period- 
toals and Architectural Drawing lee. 
cises. HoME STUDY makes a ity of ing its 

to make and Mechanical and Archi- 
tectural Drawings. Sample copy sent free on application 


Address, HOME STUDY, Scranton, Pa. 


GNETOP BLES 








nase MANUS ESC Nus own, 


BINDERS ee 


With the Pane Binder, SCIENTIFIC 
AMERICAN can be bound, as received 
each week, in book form. Every paper 
in neat order for ne or future 
goodies. sane @ 


ety cents each. 
tna <a N. Y 











THE 





t” ESTABLISHED 1845. 

The Most Popular Scientific Paper in the World 
Only $3.00 a Year, Including Postage. 
Weekly--52 Numbers a Year. 

This widely circulated and splendidly illustrated 


paper is published weekly. Every number contains six- 
teen pages of useful information and a large number of 
original engravings of new inventions and discoveries, 
representing Engineering Works, Steam Machinery, 
New Inventions, Novelties in Mechanics, Manufactures, 
Chemistry, Flectricity.Telecrapby, Photograpby, Archi- 
tecture, Agriculture, Horticulture, Natural History, 
ete. Complete list of Pavents each week. 

Terms of Subscription.—One copy of the Scren- 
TIFIC AMERICAN wil) be sent for one year 52 numbers— 
postage prepaid, to any subscriber in the United States, 
Canada, or Mexico, on receiptof Three Dollars by 
the publishers; six months, $1.50; three months, $1.00. 

Clubs.- Special rates for several names, and to Post- 
masters. Write for particulars. 

The safest way to remit is by Postal Order, Draft, or 
Express Money Order. Money carefully placed inside 
of envelopes, securely sealed, and correctly addressed, 
seldom goes astray, but is at the sender's risk Address 
all letters and make al! orders, drafts, etc., payable to 

MUNN & CO., 361 Broadway. New Veork. 


Scientitic American Supplement 


This ts a separate and distinct publication from THE 
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THE SCIENTIFIC AMERICAN SUPPLEMENT is published 
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THE SCIENTIFIC AMERICAN BUILDING Ep!TION is 
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Export Edition 
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porated “LA AMERICA CIENTIFICA E INDUSTRIAL,” 
or Spanish edition of the SCIENTIFIC AMERICAN is pub- 
lished monthly, and is uniform in size and typography 
with the SCIANTIFIC AMER\CAN. Every number con- 
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